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Memorandum on Tea Experiments Conducted by 
the Department of Agriculture, F.M.S. & S.S. 

B. Bunting. 

This memorandum was prepared for a special meeting 
of the Advisory Committee which was held at the Offices of 
the Department of Agriculture on the 2Sth November, 1928 
to consider the possibilities of tea cultiration rn Malaya and 
whether it was necessary for the Department, to earn/ out 
any further experiments with lea other than those now being 
undertaken . 

Several experienced tea planters , m addition to members 
of the Advisory Committee , were invited to attend this meet¬ 
ing and give the committee the benefit of their advice as 
to the possibility of growing tea both on the plains and the 
highlands in this country . 

While the majority ,f the committee was in favour of 
the general development of tea planting in the highlands it 
was decided, that the potentialities of the lowlands should, be 
thoroughly investigated and that the experimental worlc al¬ 
ready in progress at the Experimental Plantation , Serdang 
be extended where possible . 


Introductory. 

In January, 1914 the Director of Agriculture circularis¬ 
ed several well-known planters, experienced in tea planting, 
with a view to obtaining their services for the purpose of 
inspecting and reporting on the suitability for tea cultiva¬ 
tion of land at Lubok Tamang (3,500 feet above sea level) 
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in what is now known as Cameron’s Highlands. The proposal 
had, however, eventually to be dropped as it was not found 
possible to arrange suitable terms with the only planter 
willing to undertake the journey. 

During March, 1914 Mr. M. Barrowcliff, Assistant Agri¬ 
cultural Chemist, paid a visit to this area and explored a 
portion of the Bertam Valley from the Sungei Renglet to 
the foot of Gunong Berembun. An account of his visit was 
submitted to the Director of Agriculture on the 20th April, 
1914 under the title “Report, on a visit to Cameron’s 
Plateau”. Mr. Barrowcliff took a number of soil samples 
from the land explored and the conclusions he arrived at after 
discussing and comparing his analyses with some of those of 
the best tea soils in North-East India were, that the Lubok 
Tamang samples conformed in every respect to the require¬ 
ments of a good tea soil and that there was no reason appa¬ 
rent why tea of high quality should not be produced in this 
locality. Further analyses of the soil samples from Lubok 
Tamang reported on by Mr. V. R. Greenstreet, Assistant 
Agricultural Chemist, and published on pages 281-282 of the 
Malayan Agricultural Journal, Vol. X, September, 1922, 
supported the opinion expressed by Mr. Barrowcliff. 


Experiments at Gitnong Angsi. 

At the end of 1914 a small quantity of dark-leaf Mani- 
puri Assam tea seed was obtained through Mr. Thos. More, 
Manager of Sungei Buloh Estate, Kuala Selangor for trial 
at the Experimental Plantation, Gunong Angsi. These 
seeds were sown in nursery beds at*the Experimental Planta¬ 
tion, Kuala Lumpur and the seedlings were transferred to 
Gunong Angsi at the end of 1915 for planting up one acre 
of virgin land at an elevation of 2,100 feet. 

In 1915 a further small quantity of light-leaf indigen¬ 
ous Assam seed, received from the same source, was planted 
in nursery beds at Gunong Angsi at an elevation of 1,200 
feet. The germination of the seed was fairly good and 
sufficient seedlings were mised for planting up one acre of 
this variety on a plot adjoining the Manipuri variety at an 
elevation of 2,100 feet. The area selected was fairly steer 
and terraces were conslructed at about 6 feet intervals. Th* 
seedlings were planted on the contour at distances of 4 feet 
apart during October, 1916. 
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The growth in each case was quite good and the hushes 
were pruned back to within about 9 inches of the ground 
when about one year old. Both lots of plants eventually 
developed into fair-sized bushes, but no reliable records of 
the yield of fresh leaf are available. 

As this Experimental Plan! at ion was abandoned in 1922 
the plots very soon became neglected and the majority of the. 
plants died out. 

Mr. T. D. Marsh, Assistant Agriculturist, visited 
Grunong Angsi on the 7th November, 1928 to inspect this area 
and found that owing to the growth of blukar and damage 
by fire the majority of the plants had died out and only about 
200 overgrown bushes remained. 

A few of the bushes were seeding and it was possible 
to collect a small quantity of seed, but in view of the small 
number of plants which exist in this area it is questionable 
whether it is worth while clearing them up from the point 
of view of seed production. 


Experiments at the Experimental Plantation, Serdang. 

During 1924 an area of about 5 acres of virgin land 
adjoining the North-West corner of Block 3 was cleared with 
the object of planting up one-acre plots of four varieties of 
Assam tea and a one-acre plot of the local Chinese variety. 
This land is undulating, protected on the North, South and 
West by secondary jungle, and the soil consists of a friable 
laterite loam. 

In December, 1924 a small consignment consisting of 
J maund seed of the Dangri variety of tea was received from 
the Dangri and Dhonjan Tea Seed Co. of Dibrugarh, Assam, 
while a second consignment, consisting of £ a maund seed of 
each of the Betjan, Dhonjan and Rajghur varieties, was re¬ 
ceived from the same source in January, 1925. 

The following is a brief description of the four varieties 
selected for trial at Serdang: — 

(D Dangri .—A pure Manipuri jat, derived from the original 
Manipuri stock. It has a dark leaf, is very hardy 
and bushes quickly. 
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(2) Dhonjan .—A pure Assam variety, derived from indi¬ 

genous Assam stock. Jt has a large dark green leaf, 
flushes freely and is comparatively hardy. 

(3) Betjan .—A pure Assam jut, derived from indigenous 

Assam slock, having a large leaf of medium colour, 
but not so large as some of the light-leaved varieties. 
It. is a heavy yielder and noted for its large “fat 
tips'* \ 

(4) Rajghur .—A cross between a pure Assam and a pure 

Manipuri plant. It is a high yielder and very 
hardy. 

The Dangri seed, comprising the. first consignment, wub 
sown on the Kith December, 1924 and the Dhonjan, Betjan 
and Rajghur seed, comprising the second consignment, was 
sown on the 18th January, 1925. Both lots of seed were 
germinated in boxes and the newly germinated seedlings 
planted straight out in the field. 


The results of germination were as follows: — 


Jat. 

Quantity 

No. of seeds 

No. of seedlings 

Percentage 

of seed. 

received. 

established. 

germination. 

Dangri 

A man ml 

... ' 7,250 

3,700 

51 

Dhonjan 

> * 

9.447 

(>,890 

73 

Betjan 


8,108 

2,858 

35 

Rajgh ur 

1 » 

8,825 

5,078 

G1 


The low percentage of the seedlings established was due 
to a large proportion of (racked seeds having germinated in 
transit. 

A commencement was made to lift the seedlings of the 
Dangri variety from the boxes and transplant them in the 
field in January, 1925, while the other varieties, Dhonjan, 
Betjan, and Rajghur were transferred to the field in February 
and March, 1925. 

The distance of planting in the field was 4 feet x 4 feet, 
giving 2,722 plants per acre. 

Chinese Variety .—A small parcel containing 5A lbs. of 
seed of a Chinese variety of tea was obtained from the, 10th 
mile Cheras, Selangor in December, 1925. This seed was 
sown in boxes on the 10th December, 1925. From 1,958 
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seeds comprising this parcel 945 seedlings were raised and 
these were planted out in the field on the Gill November, 
1926 at distances of 4 ft. x 4 ft. square. 


The following records show the results of germination 
tests with seed of the local Chinese variety of tea: — 


Nature of Seed. 

Percentage 

germination. 

Period of 
germination. 

llipe seed “floaters” 

0‘> 

... 

52 days. 

liipe seed “sinkers” 

04 

43 ,, 

Unripe seed “floaters”* 

*> 

47 „ 

Unripe seed “sinkers” 

4i} 

48 „ 


Sod Conservation .—In January, 1925 Tvphraxm Candida 
was planted between alternate tea plants in alternate rows in 
order to produce low shade. The subsequent treatment of 
the green manure plants consisted of periodical pruning of 
the lower branches so as to form “standards” which would 
provide auxilliary shade lor the young tea bushes. 

During October, 1925 the whole area was silt-pitted, 
the pits being dug 4 ft. x 1 ft. x 1 ft. between the Tephrosia 
Candida plants. It was observed later that a certain amount 
of soil erosion was taking place and extra pits were dug 
wherever possible. 

Shade .—In November, 1925 Ghrmdia mac ala fa was 
planted on the triangular system in rows 56 feet apart and 
40 feet apart in the rows, so as to provide top shade. 

Supplying .—During November, 1925 the Dangri plot 
was completely supplied, but there were insufficient plants 
in the nurseries to supply all the vacancies in the plots con¬ 
taining the other varieties. Further, it was found impossi¬ 
ble to obtain an extra supply of seed from Assam to supply 
the vacancies occurring in these plots. 

Pruning .—The plants were all pruned back to within 
about 9 inches from the ground in October, 1926. The bushes 
were again pruned back in October, 1927 to within 3 inches 
of the previous out and in December, 1927 all the small 
shoots were “hard nipped” in ail endeavour to make the 
bushes spread laterally and thus provide a large number of 
shoots from which leaf might be plucked later. 
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Prior to the pruning in November, 1927 a small quantity 
of leaf was plucked and an attempt was made to cure it, 
but the absence of any drying apparatus made it difficult 
to obtain a sample of tea fit for consumption. 

At the end of 1927 the Tephroxia Candida was beginning 
to die out, consequently it was dug up and the prunings 
turned into the soil as a green manure. 

Plucking .—The tea plants were again heavily pruned 
during August, 1928. This operation was carefully carried 
out so as to encourage the spreading of the branches and thus 
give a wide low bush which would facilitate the plucking of 
the leaf. During the second half of September and the be¬ 
ginning of October the bushes were topped to a low level in 
order to encourage flushing. On the 12th October, 1928 a 
regular seven-day round of plucking was commenced and 
the yields of fresh leaf have been recorded since this date. 
The growth of these bushes in February, 1929 is shown in 
Plate I. 

Manufacture .—The method of manufacture at present 
employed is somewhat primitive. A portable withering tat has 
been constructed and is now in use, but the results so far ob¬ 
tained are not altogether satisfactory. There are no facili¬ 
ties at present for artificial withering, consequently it is 
almost impossible to obtain good tea during the wet season 
since practically no drying of the leaf takes place. The air 
being saturated with moisture the leaf structures, instead of 
withering naturally, begin to decompose. 

The rolling is being carried out by hand, w'hich is not 
very satisfactory. A small hand-power roller has, however, 
been ordered from Colombo, while a small drying kiln is now 
under construction, so that considerable improvement in the 
manufacture may shortly be expected. 

Shade Trees and Windbreaks. —During November, 1928 
seedlings of Grevillea robusta were planted at distances of 
40 ft. apart in the rows between the plots, so as to give 
auxilliary shade and act as a windbreak. 

Cover Plants .—Experiments are being conducted with 
the planting of cover plants so that observations can be made 
on the growth of the tea under cover plants compared with 
growth on clean-weeded areas. The cover plants under trial 
at present include Centrosema pubescens, Dolichos Hosei and 
Indigofera endecaphylla . 
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Diseases and Pests .—Although isolated cases of a root 
disease, causing a rot, have occurred from time to time no 
serious diseases or pests have so far been recorded on these 
experimental plots. 


Vegetative Propagation .—Experiments are now being 
conducted at Serdang with the object of multiplying stocks 
of tea by means of vegetative reproduction and the following 
methods are being adopted for this purpose: — 

(1) The striking .of cuttings from prunings. 

(2) “Gootee” layering of the outside lower branches 
of the tea bushes. 


The experiments have already been attended with a cer¬ 
tain amount of success and may prove of considerable value 
in connection with the propagation of high yielding types. 


Experiments at the Experimental Plantation, 
Cameron’s Highlands. 


In January, 1925 a small consignment of seed of three 
varieties of tea was received from Assam for planting at the 
Experimental Plantation, Serdang and 200 seeds of each 
variety were taken up to Cameron's Highlands by Mr. J. N. 
Milsum, Assistant Agriculturist, when on a visit of inspection 
towards the end of that month. These seeds were sown in 
prepared nursery beds on low-lying land at the Experimental 
Plantation, Tanah Kata. Germination was good and in 
January, 1926, 437 seedlings raised from this stock of seed 
were planted out on a small plot of land, facing the office 
and store, in Block D. L The elevation of these plots is 
approximately 4,650 feet above sea level and the distance 
of planting is 4 ft. x 4 ft., which gives 2,722 plants per acre. 


The following particulars show the, varieties and number 


or 

of seedlings comprising 

these plots: — 



Jafc. 

No. of Plants. 

Plot A. 

Bet j an 

180 

Plot B. 

Dhonjan 

140 

Plot C. 

Rajghur 

117 
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The following measurements were taken of the four 
largest plants in January, 1927, which was exactly one year 
after planting out in the field: — 


Bush No. 1 4 ft. 10 ins. high 
„ 2 4 ft. 10 ins. „ 

,, 3 4 ft. 4 ins. ,, 

,, 4 3 ft. 11 ins. ,, 


2 ft. G ins. spread. 

3 ft. 0 ins. ,, 

2 ft. 3 ins. „ 

2 ft. 8 ins. ,, 


The pruning of the above plots prior to plucking was 
undertaken in April, 1927 and actual plucking operations 
commenced on the 24th July, 1927. The bushes were cropped 
regularly from this date at intervals of 9 to 10 days. During 
the twelve months ending the 23rd July, 1928 the total 
weight of dry tea harvested amounted to 78 lbs. G ozs. 
Taking the area of these plots as 1/G of an acre this is equi¬ 
valent to a yield of 470 lbs. of made tea per acre during the 
first year of cropping. Hie growth of these bushes in October, 
1928 is shown in Plate 11. 


Although it is somewhat dangerous to place much reli¬ 
ance on calculated yields the figures quoted above are suffi¬ 
ciently high to allow of a big margin of error in estimating 
the probable yields which may reasonably be expected on the 
highlands. 

In January, 1927 a consignment of a ] maund of seed 
of the Muttapong Manipuri variety was received from Assam, 
through Messrs E. S. Stewart & Co., Calcutta, and contained 
4,756 seeds, which were planted in baskets on the 15th 
January. This is a dark leaf Manipuri variety. The seeds 
were planted up in baskets and germination commenced on 
the 20th February. 

At the end of June, 1927 only 1,215 seedlings had been 
established in baskets, which was a very poor rate of germi- 
natibn. Owing to the bamboo baskets showing signs of fall¬ 
ing away from the plants, w r ith a consequent drying out of 
the soil, these seedlings were planted out in July, 1927 on 
terraced land, in Block E. 1, with satisfactory results. 

In March, 1927 another consignment of seed was re¬ 
ceived from Assam, through Messrs E. S. Stewart & Co., 
Calcutta, and comprised the following varieties: — 

(1) Charali Manipuri .—A pure Manipuri plant having 

a dark leaf. 



PLATE 11 



Tea 1 hi the-*, four years old. at the Experimental Station, 
Cameron's Highlands. 
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(2) Charali Assam .—A pure Assam variety having 

broad leaves of medium colour. 

(3) Amulguri .—Pure indigenous dark leaf Assam plant. 

(4) Vutea Manipuri .—A pure Manipuri variety. 

The above seeds were sown direct in nursery beds in 
March, 1927 and the following results of germination were 
obtained: — 


Jat. 

Charali Manipuri 
Cliarali Assam 
Amulguri 
Dutea Manipuri 


Quantity of 
seed received. 

I maund 

9 9 

9 9 

99 


No. of seedlings 
established. 

2,620 

2,608 

2,780 

1,957 


It should be stated here that as a large number of seeds 
were broken and others had already commenced to germinate 
it was impossible to record the number of seeds received in 
this consignment. 

All these seedlings were planted out in Blocks D. 1—15. 1 
on Spur No. 3 during the interval between the middle of 
November and end of December, 1927. The first pruning 
operation took place on these plots during August, 1928. 


The following are particulars of additional tea seed re¬ 
ceived at the end of 1927 and beginning of 1928, which com¬ 
prises the present stock of (it),000 seedlings in the nurseries, 
(see Plate III). 


In December, 1927 an additional consignment consisting 
of 1 maund of Charali Assam seed was received from Assam, 
through Messrs E. S. Stewart & Co., Calcutta. The results 
of germination w r ere as follows: — 


Jftt. 

Charali Assam 


Quantity 
of seed. 


No. of 
Reeds 
received. 


No. of 
seedlings 
established. 


Percentage 

germination. 


1 maund 14,302 13,242 93 


These seedlings are still in the nursery beds, but an 
area of land is now being prepared on the western slope of 
Spur No. 3 for planting up a one acre plot of this variety. 
A duplicate plot of the same variety is to be planted up on 
the opposite slope of this spur later on. 
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In January! 1928 a still further consignment consisting 
of 4 maunds of seed was received from Assam, through the 
Planters’ Stores & Agency Co., Ltd., Calcutta. The results 


of germination w^ere 

Jafc. 

of seed. 

as follows: — 

No. of seeds No. of seedlings Percentage 
received. established, germination. 

Betj an 

1 maund 

13,000 

12,254 

94 

Dhonjan 

99 

11,024 

10,716 

97 

Rajghur 

9 9 

14,000 

13,610 

97 

Dangri 

99 

10,340 

8,394 

81 


As stated above, these seedlings are still iu the nursery 
beds and will soon be ready for planting out in the field. 
An area of about 4 acres on the western slope of Spur No. 3 
in tilock E. 1 has been clean cleared and holed ready for 
planting up one acre plots of each of the above varieties, 
while instructions have been given to prepare a similar area 
on the eastern slope of this spur for planting up duplicate 
plots as early as possible. 

Diseases and Pests .— The plants have not yet suffered 
from any serious diseases or pests, but one or two cases of 
root disease have been observed, specimens of which have 
been submitted to the Mycologist for investigation. 

GENERAL. 

Since writing the above memorandum 5 maunds (400 
lbs.) of tea seed have been received from Assam for planting 
at the Experimental Plantation, Serdang, while a further 5 
maunds of low-country tea seed have been ordered from 
Ceylon for the same purpose and delivery is expected within 
the next few weeks. 

Allowing for 1 maund (80 lbs.) of seed being required 
to plant up 3 acres of land the above supply of tea seed 
should provide sufficient seedlings to plant up a further area 
of about 30 acres at Serdang. 

The following tea machinery has since been received 
at the Experimental Plantation, Serdang: — 

1 “Little Giant” Tea Roller (capacity 60 lbs. withered 
leaf per charge). 

1 Roll Breaker, 9 feet long. 

; * 1 Tea Cutter, fitted with f cells. 



FI, Alt; 


N 



Manipuri Tea, tour years old, at the Experimental Plantation, Serdan 












PLATE 111 



Tea mu series at the Experimental Plantation, (’ameronV Highlands. 
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In addition to the above, a set of hand sieves and a supply 
of jute hessian have been received, which will be sufficient 
for carrying out preliminary experiments in the manufactuie 
of tea from the 5 oneracre plots now in bearing at Serdang. 
As soon as this machinery has been installed it is intended 
to prepare representative samples of lowland tea and obtain, 
with the assistance of the Malay Stales Information Agency, 
a report on its quality and commercial value. 

A sample of hand made tea produced from 4 year-old 
plants growing at the Experimental Plantation, Serdang was 
recently submitted to Messrs. Whittall & Co., Colombo, who 
made the following repoxt and valuation on the sample in 
question: — 

Liquor .—Has good colour, but tastes somewhat burnt. 

Leaf .—Even leaf, fairly well twisted, has a good show 
of tip. 

Special Comment .—This sample represents good merchan¬ 
table tea and is probably worth about l/6d. to l/7d. 
if sold in London. The quality of the tea is similar 
to an Indian tea from the Cachar District. 

At the Experimental Plantation, Cameron’s Highlands 
a further area of about 6£ acres has since been planted up 
w’ith the Betjan (df acres) and Dangri (If acres) varieties 
of tea. 

A sample of 8 lbs. of hand-made tea produced from three- 
year-old plants grown at the Experimental Plantation, 
Cameron’s Highlands, was forwarded to the Agent, Malay 
States Information Agency, London, on the 18th December, 
1928 with ( a request that he would submit samples to one or 
two London Tea Brokers with a view to obtaining a valuation 
and report on the quality as compared with similar tea pro¬ 
duced on the higher ranges in India and Ceylon. 



Tea Growing in the Sungei Besi 
District of Selangor. 

J. N. Milsijm. 

In view of the interest now being shown in the culti¬ 
vation of ten in the Malay Peninsula, it is thought that 
a brief description of the cultivation of this crop and pre¬ 
paration of the product for consumption, by Chinese settlers, 
is worth recording. In the Sungei Besi District of Selangor, 
small areas of tea are frequently seen. There is a large 
Chinese population in this district on account of the extensive 
tin niining operations in the Sungei Besi Valley. In the 
Sungei Balak Chinese Settlement, which is an area of 360 
acres adjoining the Sungei Besi—Cheras road, a considerable 
amount of land is under cultivation with tea, approximating 
140 acres. Some tea is also cultivated at the Bukit Serdang 
Chinese Settlement at Sungei llama 1 in the Kajang district. 


Chinese Smale-holdeks. 

The Chinese small-holders in the Sungei Balak Settle¬ 
ment are Khehs and are familiar with the cultivation and 
preparation of tea as practised in China. The area of land 
occupied by each small-holder in the settlement varies from 
2 to •) acres, which is worked by himself and his family, 
but Chinese women are often engaged for plucking. 

In addition to tea a variety of fruits are cultivated, in¬ 
cluding pineapples, Jack-fruit, rambutan, pulasan and coco¬ 
nuts. Certain of these trees provide some shade for the tea 
bushes, but generally no systematic shading is undertaken. 
The tea bushes under shade presented a more healthy appear¬ 
ance than those in full sun. 

The settlement is situated on sharply undulating land 
with some steep hills. No silt-pitting or drains have been 
constructed with the result that considerable erosion of sur¬ 
face soil has taken place. On some of the steepest slopes 
the tea bushes are planted on narrow terraces. The soil may 
be described as a clay loam and is similar in appearance to 
the usual “bukit M land obtaining in Selangor. 
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Source of Seed. 

Enquiries as to the origin of seed from which the tea 
bushes were raised elicited the reply that the original seed 
was brought over from China and planted in various districts 
in the locality, from whence the seed had been obtained. No 
regular seed-bearers were seen, but many of the bushes were 
flowering and fruits in various stages of maturity were 
observed. It was stated that seeds were sometimes collected 
for sale and realized about 18 cents per catty (13J cents per 
lb.) A fair sample of such seeds was stated to give 50 per 
cent, germination under favourable conditions. 


Appearance of Bushes. 

The appearance of the bushes varies considerably, due 
to a certain extent to soil erosion. Further, plucking is 
coarse and irregular resulting in poor flushes. There was 
evidence, however, that many mixed “jats” comprised the 
bushes under cultivation. The mature leaf of the majority 
of bushes is small and the tips often of a reddish colour 
resembling what is known in Ceylon as “China jat ,> . 
The leaf of others is considerably larger and in certain cases 
measure 5.5 ins. in length and 2.25 ins. in breadth. These 
bushes are robust and vigorous growing. 


Nursery Beds. 

Only one nursery of seedlings was seen, +his was formed 
under the shade of fruit trees and sheltered with a rough 
“attap” fence erected round the beds. It was stated that 
the seedlings are allowed to remain in the nursery beds for 
six months when they are transplanted to the open land 
during favourable weather. 


Method of Planting. 

The land for planting is usually brought into cultiva¬ 
tion from “lalang” and “blukar”, there being little or no 
timber to burn off. The usual planting distance is ft. by 
3£ ft. though frequently quite irregular planting is under¬ 
taken. Weeding is done ns necessary, but “lalang” is evi¬ 
dent and apparently only removed when it Becomes heavy. 



14 


Pruning during the early stages of the seedling's growth 
is usually undertaken, but as plucking often commences when 
the seedlings are eighteen months old, the bushes have small 
chance of becoming well-formed. When the bushes grow 
to some size and commence to flower they are cut back to 
within 2 to 3 feet from the ground. This form of pruning 
was stated to be undertaken about every two years. 

No contour drains or silt-pits were seen and for this 
reason the surface soil has suffered severely from erosion. 
Where erosion has been particularly severe the bushes are 
stunted and make little growth. The bushes are not manured 
in any way. 

As already stated, plucking is said to commence when 
the bushes have been planted out for one year. This opera¬ 
tion is usually done by Chinese women, who receive payment 
at the rate of 5 cents per catty (about 4 cents per lb.) of 
green leaf collected. The women are able to collect from 12 
catties to 15 catties (lfi to 20 lbs.) of green leaf per diem 
according to season and other conditions. Plucking is only 
done during the morning so as to enable the process of manu¬ 
facture to commence during the afternoon. Fairly coarse 
plucking is undertaken and a large amount of stalk is 
allowed to go into the plucking basket. Plucking appears 
to be done about every ten days. 


Method of Manufacture. 

The apparatus used for the manufacture of the leaf into 
tea is simple. An iron pan, measuring 3 feet in diameter, 
as employed by Chinese for cooking rice, and costing about 
five dollars (Straits currency), is built over a brick or clay 
oven about 3£ feet square and 2| feet high. No chimney is 
provided to take off the smoke from the wood fire.. Tn some 
cases a second pan is built in at right angles to the first 
pan forming a hood. This allows the drying leaves to be 
stirred by means of a stirring-rod suspended above the oven, 
without the leaves falling over the side of the pan. 

Various means are employed to dry the leaf, but it was 
stated that the best results are obtained by drying the leaf 
over a brisk fire without the aid of sun-drying. The system 
Commonly in use is to wither the fresh leaf in the heated 
pan for about 20 minutes. The leaf is then removed and 
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rolled by hand in strong bamboo baskets or on a bamboo 
frame for about 20 to 30 minutes. The leaf is next placed 
in trays or flat baskets and put in the sun for about 6 hours. 
After this operation the leaf is sorted into two grades, i.e., 
tips and first leaf, and large leaf and stalks. Final firing 
then takes place over a brisk fire for 2 to 3 hours according 
to conditions. The leaf is constantly stirred and some skill 
is shown in doing this. The two grades of tea are then 
stored in empty kerosine tins until sold. 


Yield of Dky Tea. 

Very variable crops are obtained, but it appeared that 
about 30 catties (40 lbs.) of made tea per acre per month 
is an average crop throughout the year. It is considered 
that about 3£ piculs (40(> lbs.) of dried tea per acre per 
annum is an average yield. The present price received 
locally for this tea is stated to be 68—75 cents per catty 
(51—50 cents per lb.) for the first quality leaf and 38—45 
cents per catty (28—34 cts. per lb.) for the second quality. 
The price of this tea is stated to be lower than formerly 
owing to the present condition of the tin and rubber markets. 

The principal buyers of locally produced tea are Chinese 
tin mine owners, who prepare and supply tea to their coolies 
working on the mines. It is stated that a demand for this 
tea exists in Penang and Seremban, where large quantities 
are forwarded. 


Quality of Tea. 

The prepared tea is greyish-green in colour and very 
rough in appearance. The first quality is composed of rolled 
tips, the first leaf and some stalks. The smell of the leaf 
is faint and rather smoky. The tea would pass through a 
half-inch mesh sieve. The infusion is light brownish-green 
in colour. Taste harsh and bitter. The second grade is 
mainly composed of portions of large leaf and stalks which 
would pass through an inch mesh sieve. The infusion is 
weaker than that from the first grade tea. 


Received for 'publication hi February, 1929 . 



Observations on Oil Palms. 

T. 1). Mahsh. 

In previous papers published in this Journal (1) and (2) 
the results were given of an experiment in the pollination 
of the oil palm, Elans auineensis Jacq., carried out at the 
Government Experimental Plantation, Serdang, during the 
years 1925 and 1926. 

A summary of the above papers is given below: — 

(1) An avenue of 86 oil palms of the Deli type, planted 
in May, 1922 in rows 36 feet apart at a distance ot 
30 feet apart in the rows, was utilized for a polli¬ 
nation experiment from the time they commenced 
to fruit (August, 1924) until the. end of the year 
1926. 

(2) Forty three palms on one side of the avenue were 
pollinated artificially, while those on the other side 
served as controls. 

(3) The yields of fruit from the two sets of palms were 
recorded. 

(4) The records for the years 1925 and 1926 showed a 
much greater yield of fruit from the pollinated 
palms than from the control palms. 

(5) Tin* height, spread and circumference at the base of 
each pal in were recorded and the average measure¬ 
ments of the tw r o sets of palms showed no material 
differences in 1925 or 1926. 

Thjki) Yeae’s Recoup. 

The present paper gives the results of a continuation 
of the observations to the end of the year 1927, together 
with comparisons drawn from the records of the two proceed¬ 
ing years. 

The number of inflorescences artificially pollinated on 
each palm was limited, as in previous years, to a maximum 

(0 Malayan Agricultural Journal, Vol. XIV. 1926, p. 384. 

(2) Lon Wtf., Vol. XVI, 1928, p. 20. 
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of one per month and only three palms ont of forty-three 
artificially pollinated, as against fourteen of the naturally 
pollinated control palms, prodiiced twelve or more bunches of 
fruit during the year. 

A “bunch*' was recorded whenever fruit was produced, 
even if the harvested weight of cleaned fruit was only one 
pound. 

The number of artificially pollinated inflorescences which 
produced fruit was 253 out of a total pollinated of 331, which 
gives a pollinating efficiency of 7(5.4 per cent. 


Allowing for the pollination of one inflorescence per palm 
per month, theoretically 51(1 inflorescences would have been 
pollinated, but palms failed to produce female inflorescences 
during many months of the year, consequently they did not 
have their maximum number of twelve pollinated. 

The average number of inflorescences artificially polli¬ 
nated was 7.7 per palm and the average number of bunches 
of fruit produced as a result of artificial pollination was 5.9 
per palm. 

It should be stated, however, that on the artificially 
pollinated palms a further 13(i bunches of fruit matured as 
a result of natural pollination on palms which produced more 
than one female inflorescence per month during certain 
months of the year, thus giving an average production of 
9.0 bunches per palm over the whole year. 


The forty-three control palms averaged 9.1 bunches of 
fruit per palm for the same period. 


The pruning of the palms was limited to the removal 
of those basal leaves wheli were turning brown or yellow, 
it being assumed that at this stage they had ceased to func¬ 
tion. Harvesting of fruit was not permitted to influence the 
rate of pruning. The stalks of fruit bunches were severed 
with a mallet and a sharp chisel, about three inches wide, 
the bunch afterwards being removed from the axil of the 
leaf. 
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The pressure of one or more leaves on the growing fruit 
did not appear to influence the development of the bunches, 
but often a bunch of fruit became large enough to exert 
sufficient pressure on the leaf immediately below for that leaf 
to touch the next lower leaf. The pressure, however, only 
occurred on one of the outside edges of the lower leaf and 
the tendency was for such leaves to be pushed to one side 
out of the line of the exerting force of the growing bunch 
of fruit. 

The inflorescences of the oil palm are produced in the 
axils of leaves, in sequence from below upwards, following 
the production of leaves in the normal growth of the palm. 
It was observed in a few instances, however, that female 
inflorescences developed in the next higher whorl of leaves 
about two months earlier than those in the axils of lower 
leaves. 
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TABLE I. 

Yields from Pollinated Palms, 1927. 































TABLE II. 

Yields from Control Palms, 1927, 


Palm No. 

No. of 
mature 
hunches. 

Total weight 
of bunches. 

Total weight 
of fruits. 

No. of 
fruits. 



lbs. 

ozs. 

lbs. 

ozs. 


. 2 

3 

22 

6 

3 

8 

53 

4 

0 

121 

8 

01 

1 

1042 

G 

4 

20 

8 

3 

— 

180 

8 

8 

21 

4 

11 

9 

41.0 

10 

9 

182 

10 

03 

11 

1770 

12 

4 

39 

12 

18 

12 

492 

J4 

11 

75 

12 

21 

14 

818 

10 

2 

9 

4 

1 

14 

67 

18 

9 

88 

— 

18 

5 

521 

20 

12 

81 

10 

24 

2 

720 

22 

0 

50 

4 

12 

4 

■ 

24 

0 

00 

12 

22 

8 


2« 

15 

157 

8 

58 

8 

■ 

28 

18 

826 

6 

!<>(> 

10 


80 

5 

28 

— 

0 

r* 

4 


82 

10 

08 

12 

29 

7 


34 

6 

00 

4 

21 

3 

752 

30 

<) 

78 

14 

32 

— 

1000 

88 

5 

34 

12 

9 

9 

333 

40 

2 

-10 

12 

8 

— 

78 

42 

5 

84 

— 

45 

10 

2173 

44 

20 

240 

10 

101 

5 

8128 

40 

3 

22 

12 

0 

10 

213 

48 

3 

21 

8 

4 

8 

148 

r>o 

5 

30 

8 

10 

8 

588 

52 

11 

158 

6 

78 

15 

2477 

54 

15 

130 

12 

34 

12 

958 

56 

11 

1 GO 

4 

79 

3 

2409 

58 

14 

107 

(i 

24 

3 

733 

GO 

20 

315 

— 

184 

5 

4544 

G2 

3 

11 

4 

3 

7 

114 

64 

12 

110 

0 

31 

5 

929 

GO 

17 

257 

4 

54 

7 

2209 

08 

13 

87 

— 

35 

14 

1099 

70 

2 

80 

12 

7 

4 

314 

72 

13 

186 

8 

72 

11 

2244 

74 

10 

159 

12 

80 

2 

3880 

7G 

20 

218 

12 

77 

0 

2754 

78 

11 

50 

4 

20 

5 

1160 

80 

12 

184 

8 

92 

1 

3837 

82 

— 

— 

— 

— 

— 

— 

84 

3 

32 

' B 

7 

0 


86 

18 

107 


27 

9 

1178 


881 

4,105 

B3 

mm 

11 

55,207 


















TABLE III. 

SUMMARY OF TABLES I & II AND COMPARISONS WITH 1925 AND 1926 YjELDS. 


21 


£ 52 

o -S 

P 


Q 


a> . 
.22 «> 
a 2 0 


cs 

-u -t; g. 

i 8. 


O ao 

a s 


o 

O 


as 

CL 


r-J QJ . 

ce w CO 

I a S 
< & 


I 1 


CO Ol 

rH 

I-H fcf5 *0 

o 


-41 -4» 

X 

CO 

J O n 

01 

QC 

CO 

CO 

o L 





o 

»0 


js s 

N Ci IM 
^ C ’’t 


co co e* 

^ ^ X 

CO 


CO CO I ~ 

-* -* o 


CO CC CO 
-f Tf -t 

*c 


60 Ci N 
-4i CO CO 


£ r 
0^00 
H 

00 O 


j£ ; 

>.0 CD Ol 

o-i o 

Ci Ci 


. ^ CO 

. Cl co 

Cl X H 


£ s 
O C Ci 
• I- I- 
05 I'- CO 


00 tCt h CO 3C 

2 2 o oi -+ 

w ” CO Cl H 
1-1 -o 
Ol 
C) 


r s2 5 

C ^ I- Cl Cl 

siSs 1 ' 

o 

CO 


* -0 : 

01 ' 

»h cs r i w o 

6 <-i •+ d 

Cl (M rt 

i-H i-S 

Ol 


- £ 

* •> 

X CO 00 

l z J2 »b ^ oi* 


L- OJ . 

.2 "S § 
o g b 

-d — 

<3 ^ 


0 

.2 

M-i 

u 

«5 

Oh 


CO O 
-t -41 


CO 


r- co i—• 

■ ^ *<o 
*-^ cc 


X fM o 
« £: © « o 


Ci 


fcL * 

a 


Cm 

& 


CO ^ QQ 

a II 

s t- "c> 
CL *-( c 
Q,_g 0 

M3 <*- 

ill® 

ll§| 

^ CL-0 S 

Ha **=: 2 

o o o 0 

>-) f* 03 
222 ‘ 
s a a ® 
0 0 0 > 

<1 


be 

.s 

2 

£ 

L 

S< 


2 *- 
^ DD 0 

• 2 ±i »- 

g 5 — 

•a £ o 

Hi 

o o,^ 

«a w bC 
L-3 flj 

fl .SF.SP £ 

0 p 0> 

i'S * * b© 1 
"S 13 2 
o o ► 
HH< 


•8 

p 

0 

-0 

$ k 
. >-0 00 
oc £ g.-s 

■+J — 0 s 

£ £-B £ 

4, « ° ° 

° -a^S 

s g 

S t? £ 

p p 

?r 

a> p 
> L- 


si 
15.3 


3 S 
o s 
hS5 H-3 




The figures in Table III show that there has been a pro¬ 
gressive increase in yield from both sets of palms during the 
year, only one palm in the eighty-six under experiment failing 
to produce fruit. 

The number of bunches harvested on each side of the 
avenue is less than that recorded during 1920, but the total 
weight of fruit produced is considerably greater. This sug¬ 
gests that as the palms get older, whether artificially 
pollinated or not, fewer bunches are produced per palm, but 
the average weight per bunch is greater. 

During the year 1927 the control palms have almost 
doubled their yield over that of 1926. This is probably due 
to palms growing higher, consequently the leaves do not 
prevent the wind-borne pollen from reaching the flowers to 
the same extent as formerly. 

The control palms have during 1927 increased their yield 
of fruit at a faster rate than the artificially pollinated palms, 
thus lessening the great disparity between the yields of the 
two sets of palms. 

The increase in yield over that of 1920 of the artificially 
pollinated palms averages 10 lbs. of fruit per palm and is 
more than 200 per cent, heavier than that of the controls, 
or over 3J times as great. During the year 1925 the ratio 
of the weight of fruit harvested from the two sets of palms 
was 5 to 1. The yield from the artificially pollinated palms 
is equal to the estimated production of palms over ten years 
old growing under average plantation conditions, although 
the system of artificial pollination is very moderate. 

The amount of fruit harvested from the control palms is 
very low, but, as pointed out in previous papers on this 
experiment, it is in all probability due to the avenue con¬ 
ditions and general lack of pollen. 

The size of the fruit has increased in comparison with 
previous years, as indicated by the number of fruits per 
pound. The control plot, which yielded the smaller number 
of fruits, has an average weight approaching half an ounce 
per fruit. 

The average weight of cleaned fruit obtained from the 
artificially pollinated inflorescences during the year 1927 was 
18.1 lbs. per bunch, but allowing for the additional 136 
bunches which developed on the pollinated palms as the re¬ 
sult of natural pollination, the average weight of fruit per 
bunch is reduced to 14.9 lbs. 

The average weight of cleaned fruit from the control 
palms for the same period was 4.2 lbs. per bunch. 
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Measurements of Palms. 

The following measurements of the palms on both sides 
of the avenue, taken at the end of the year 1927, are re¬ 
corded : — 

TABLE IV. 


CONTROL FALmH 



28 0 
26 8 


82 8 
87 8 
87 4 
85 6 


21 8 
21 0 
18 0 
20 0 
25 8 

25 0 
28 8 
10 4 

27 0 
18 0 
22 8 

28 4 
24 8 

26 0 
21 0 

15 0 
28 0 
18 0 
28 0 
24 0 
22 0 
21 8 
28 0 
26 0 
22 0 
18 0 

16 0 
26 4 
24 0 
20 4 


0 2 
0 4 

8 10 
8 8 
0 2 


28 8 
27 4 
82 6 
81 12 
35 8 

27 6 
86 8 
24 4 
88 0 

28 4 

33 8 

34 0 
30 6 
18 8 

29 8 
27 0 
32 4 
30 8 

29 4 

30 0 

31 4 
38 8 
37 4 
27 8 
26 4 


9 3 

7 3 


8 0 
8 3 

7 2 
6 0 

8 0 


ft. ios. 
30 0 

28 8 
23 0 

22 0 
28 0 
20 0 
18 0 

22 4 
28 0 
21 0 

23 0 


26 4 
22 0 
21 0 
21 0 
22 4 
22 0 


26 8 
23 0 


ft. ins. 
36 8 

35 6 

82 0 
30 0 

35 6 

28 6 
25 0 


30 2 
31 8 

33 8 
31 8 

29 4 
31 0 

30 0 
29 8 
27 0 

29 4 

30 4 

34 8 
34 2 
80 8 


ft. ine 
9 10 
9 8 


9 10 
10 0 























The measurements recorded in Table III show the following comparisons with the figures recorded 

1925 and 1926: — 
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Average circumference at 
base of palms - f,.45 6.63 
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The measurements summarised in Table V above show 
that the palms are well-developed for their age and that there 
is little difference in growth between the artificially polli¬ 
nated and the non-poll muted palms, although the latter are 
slightly larger. 

The heavy fruiting of the pollinated palms does not 
appear to have influenced the development of the palms to 
any great extent. 

The increase in growth during the years 192b and 1927 
is recorded. 

Comparison of Monthly Yield and Rainfall. 

A summary of the total monthly yield of cleaned fruit 
obtained from the two sets of palms under experiment, to¬ 
gether with records of the lainfall for the year J927, are given 
in the following table : — 


TABLE VI. 

Summary of Monthly Yields and Rainfall Records, 1927. 



Yield of Cleaned Fruit. 

Rainfall Records. 

Month. 

Pollinated 

Control 

Trtfnl 

No. of 

Total 


palms. 

palms. 

i oca i. 

wet days. 

rani- 

fall. 


lbs. 

OKS. 

lbs. 

ozs. 

lbs. 

OKS. 


ins. 

January - 

205 

1 

25 

1 

280 

2 

21 

11.15 

February - 

28C 

14 

54 

13 

341 

11 

9 

4.29 

March 

502 

4 

lit) 

Q 

618 

10 

16 

13.82 

April 

539 

11 

113 

11 

053 

0 

17 

13.14 

May 

455 

4 

70 

11 

531 

if) 

« 

0.49 

June 

478 

15 

145 

12 

624 

11 

7 

4.50 

July 

470 

13 

00 

8 

581 

5 

3 

1.11 

August 

453 

14 

109 

10 

023 

8 

7 

2.72 

September 

498 

12 

139 

4 

638 

0 

14 

6.19 

October - 

745 

15 

843 

11 

1089 

10 

16 

9.09 

November - 

697 

— 

217 

8 

914 

8 

14 

10.09 

December - 

468 

11 

151 

12 

615 

i 

! 15 

i 

| 8.32 

Totals - 

5,798 

2 

1,614 

11 

7,412 

13 

145 

97.57 
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StTMMAHY. 

(1) The third year’s yields of oil palms growing under 
avenue conditions in an experiment on artificial pollination 
are recorded, observations made, and comparisons are drawn 
with the yields of an equal number of palms naturally polli¬ 
nated. 

(2) Although the results still show a large increase in 
yield due to artificial pollination there was a slight reduction 
during 1927 of the great disparity between the yields of the 
two plots as recorded during the years 1925 and 1926. 

(Ji) Measurements of height, spread and circumference 
at'the base of individual palms are included. The average 
of the figures obtained from each side of the avenue show 
little difference in the size of the palms. 

(4) The increase in the growth of the two sets of palms 
during the years 1926 and 1927 is given. 

(5) A summary of the total monthly yield of cleaned 
fruit obtained from the two sets of palms, together with 
records of the monthly rainfall for the year 1927, are also 
given for purposes of comparison. 
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Further Experiments with Cotton in Malaya. 

W. N. Sands. 

In a previous number (1) of this Journal an account was 
given of certain experiments that had been made with long 
and short-staple cottons in Malaya. This work has been con¬ 
tinued on a small scale to date with the object of preserving 

certain varieties and types which have been found to grow 
and bear well under local conditions, and also to provide the 
nucleus of a supply of selected seed for distribution should 
the cultivation of cotton be taken up at some future time 
in any part of the Peninsula. The results of these investiga¬ 
tions are now published in order to place them on record for 
reference purposes. 

A few small trials of selected strains have been made in 

different places locally, but, as a general rule, the results of 

these trials have not been encouraging. This was due in 
several instances to unsuitable soil; lack of knowledge of the 
crop and of the control of pests, as well as to the difficulty 
of ginning and marketing small quantities of lint and seed. 
It is doubtful whether cotton growing would prove as remu¬ 
nerative, in normal years, as the industries that are already 
established along the West coast of Malaya, but in the 
Northern and Eastern States, where the seasons are more 
sharply defined; where large areas are devoted to annual crops, 
and where the soil and rainfall are suitable, there appears to 
be no reason why a good class of cotton should not be grown. 
It would be necessary, however, in starting the industry to 
obtain expert advice and assistance in organising and prose¬ 
cuting it in order to obtain the best results in the shortest 
possible time. Enquiries would also have to be made con- 


(1) M. A. J. Vol. X Noe. 10, 11,12. Oot.-Dec. 1928. 
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coming the host markets for the class, or classes, of cotton 
it was decided to produce, and in this connection the possi¬ 
bilities of India, China and Japan, as well as Great Britain 
and the United States, would require to be explored. 

The experiments conducted by the Botanical Division of 
the Department ot Agriculture have been carried on con¬ 
tinuously since the 1921 season, so that some of the varieties 
and strains have been under observation for the $tfst seven 
years. In the Kuala Lumpur district, where the cottons 
were grown as annuals, planting has always been done to¬ 
wards the end o.f March or the beginning of April in each* 
season. The rainfall of *he months of April, May and June 
was usually ample for vegetative growth, whilst that of July, 
August and September was sufficiently low to enable the bolls 
to develop and ripen well. 

The following cottons have been grown: 

Sea Island — 6 types. 

Egyptian — 4 „ 

Upland — 5 ,, 

together with certain varieties imported from India and else- 
wdiere, or collected locally. 

Of the six West Indian types of Sea Island cotton, two 
only have been retained for further trials in 1929: these are 
pure strains originally obtained from St. "Vincent, West 
Indies, in 1921, under the marks USSI and AN. Both have 
made strong and healthy growth and have yielded well each 
season in small plots. They produce lint of good ordinary 
grade of this class of long-staple cotton. 

Three Egyptian cottons, namely ‘Assili’ and tw r o strains 
of ‘Sakellaridis’ have shown desirable qualities, and these 
also, are being preserved. 

The Upland varieties tried have not grown well, and only 
the long-staple ‘Acala\ which w T as obtained from Nanking, 
China, appeared to be worth keeping. 

None of the other introduced varieties such as Garo Hill, 
Uppam and Cambodia gave satisfactory returns, and besides,, 
the lint was of low quality and value. 
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A long-staple cotton grown in Grik in Upper Perak, 
which resembled the ‘Marie Galante’ variety of the West 
Indies, was the best of those collected locally. It had no 
doubt been imported, originally, from India or Siam. 

In the experimental plots the plants were grown singly 
in light, fertile and well-drained soil, and spaced at distances 
of 4 feet by 20 inches. In order to prevent cross-pollination by 
insects, all the flowers produced were closely tied with a piece 
of worsted before the petals opened. The flowers of the varie¬ 
ties grown, readily pollinated themselves successfully, although 
they were not allowed to open, so that no difficulty was ex¬ 
perienced in ‘selfing’ them and obtaining fully developed 
bolls; nor was any deterioration in vigour or fertility notice¬ 
able in the progeny even after they had been self-fertilized 
for a number of years. 

As soon as the bolls commenced to open, the plants of 
each type were examined to eliminate, if present, any acci¬ 
dental admixture of strains or ‘rouges’. After this had been 
done, a few' healthy plants which were fruiting well, were 
selected and labelled. The seed-cotton from each selected plant 
wan carefully kept in a separate bag and afterwards critically 
examined in the laboratory to ascertain whether its seed-cotton, 
lint and seed characters were up to the required standard. 
This procedure w f as followed each year until this season when, 
ow ing to the length of time and labour required to make a de¬ 
tailed investigation of the numerous small lots of seed-cotton, 
it w T as decided to modify f he practice somewhat. The quicker 
method now adopted is to examine and test the lint of each 
selected plant in a strain as hitherto, and then, if satisfactory, 
mix together, thoroughly, the seed-cotton from all the selected 
plants of that strain and take a representative sample from the 
bulk to obtain other data. As there was no cotton industry 
locally, this revised method was thought sufficient for present 
requirements, although not as reliable as the former in show¬ 
ing variations within a strain. 



C'T ARACTK8S OF LlNT AND SEED OF SELECTED COTTONS, 1928. 
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(1) Zb Millimetres = 1 inch (approx.) 

(2) Lint Index == the lint obtained from 100 seeds expressed in grammes. 
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No. 1 is a selected strain of the well-known Egyptian 

‘Assili* cotton. Its lint- is brown, short, even 
and strong. The lint-index and ginning per¬ 
centage are high. The bolls are small, but 
open widely rendering picking easy and rapid. 
It sells readily. 

Nos. 2 & 16. are selected strains of the long-staple SSakel- 
laridis’ cotton whicli is grown so extensively in 
Lower Egypt and for which there is usually 
a large demand at good prices. The lint is 
fine and strong with a slight brownish tinge. 


Nos. 5 & 6. are selected strains of West Indian ordinary 
Sea Island cotton. The lint is white, long, 
fine and strong, but at the present time the 
demand for it is limited. It realizes the 
highest market prices when saleable. 

No. 24. is a good type of long-staple Upland cotton 

received under the name *Ae.ala’ from Nanking, 
China. Its lint is white, fairly fine, even and 
strong and its lint index and ginning percent¬ 
age are high. Tt would sell readily in quantity 
in most markets. Tts seed is covered with fuzz, 
so that the seed-cotton would have to be saw- 
ginned to separate the lint from the seed, 
whereas the Sea Island and Egyptian varieties 
described above, are clean-seeded and would be 
roller-ginned. 


Valuation of Cottons. 

The Liverpool prices in December, 1928, for the cottons 
of the classes described above were— 

West Indian Ordinary Sea Island 23 d -27 (1 per lb. 
‘SakeP Egyptian 19^'® ,, 

With middling Upland at 10£ pence per lb,, the ‘Assili’ and 
‘Acala’ cottons would probably be worth not less than 1 /- 
per lb. 
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Hand-ginned samples were sent to cotton merchants in 
Shanghai for valuation, and the following report of Messrs. 
J. Spunt & Go., dated October 10th, 1928, is of interest. 


No. •). 

Sea Island — 

171 d 

per lb. 

c.i.f. 

Shanghai. 

.. 6- 

do. — 

18$« 

do. 

do. 

do. 

1. 

Egyptian ‘Assili’— 

10 d 

do. 

do. 

do. 

„ 2. 

„ ‘Sakel’ — 

14jd 

do. 

do. 

do. 

., 24. 

Upland ‘Acala’ — 

10 * 

do. 

do. 

do. 


Messrs. Spunt state that “types No. 1, 2 and 24 would 
be, suitable for the Shanghai Market as the mills in China are 
not organized at the present time to spin very fine counts”. Tn 
this connection it may be mentioned that No. 1G. ‘Sakel’, 
which closely resembles No. 2. ‘Sakel’, would be worth 14J 
pence on the above valuations. 


Whilst most attention has been given to Sea Island, 
Egyptian and Upland cottons yet, as mentioned above, other 
species and varieties have been examined. The results of the 
examination were as under. 



Lint and Seed Characters of certain other Cottons Grown Locally. 


83 


ce 

g 

© 


C 5 / OD V 

^ 2 na 

O © 

S 5 50 

*<8 5 


EC 

*7? 

-j *3 
si 

3 Ss 

g! 

£ a» 


O 

w 


fr. 

(► 


© 

K 


. © 
*0 



g.d § 

©*•2 

"“.fi.fi 


OI 

JSQ 


00 

CO 


9i 

CS 


CO 


os 

CM 


1^. 

CO 


H- C © . 

2$! | 

§ <® s i 

I® i g 

oJ *—* fee 



- 

,9tS 

"h b § 


S *3 • oq 

S « $*?5 "& 

JSJJaS 

S S -ao 
£;§ “ M 


© 

o 

o 

© 

© 

1C 

o 


Ol 

o 

Ci 

0^1 

CO 

F-X 


00 

r-* 

oc 

00 

o>5 


Ol 



F-* 


o 

-* 

o 

© 


o 

I^F 

»0> 


‘O 

c© 


-N 

s 

1- 

o 

P"< 

F-. 

© 

o 


iCfe 

CO 


o 

cs 

-8J 

00 

04 

oi 

co 

O 

Ol 


CO 

<M 


<5* 


Ol 


| 

> 




SC 

§ 

o 


08 

-a 

£> 


§ 

'S 

w 


I 


o 

50 


'© 

> 

© 

s 

s 


S 

I 

p 


oo 

co 


‘E3 

o 


J§ 


<30 





34 

Garo Hill Cotton . (Gossypium arboreum var assamica. 
Watt). In the Garo hills the people make a peculiar kind of 
blanket from this cotton. It is of little commercial value, 
except to mix with wool, as the lint is coarse and short. 

Kidney or Chain Cotton. (Gossypium brasiliense. Macf). 
is the perennial tree-cotton found throughout Malaya in gard¬ 
ens. The lint is rough and coarse and of lower value than 
American middling Upland. It is occasionally spun into yarn 
for weaviug purposes locally, and is also used as cotton-wool 
for dressings. Watt 1 in his account of the early cultivation of 
this cotton states that 44 for many years past Brazilian or 
Kidney Cotton has taken a very subordinate position to Up¬ 
land and Sea Island cotton and does not seem likely to recover 
ever again its lost popularity”. 

Cambodia Cotton. This cotton was obtained from Kuala 
Kangsar under this name. It was said to have been grown 
from imported seed. In lint and seed characters it resembled 
a long-staple Upland and was most likely a hybrid form of 
Gossypium hirsvtnm. Linn, and another species. Its lint was, 
however, inferior to standard long-staple Upland. 

Upparn or Tinnerelly. (Gossypium obtusifolium var 
Wightiana, Watl). This is a well known Southern India 
long-staple cotton. The lint is fairly fine and long. The 
seed is very small and covered with fuzz. It is not as good 
as long-staple Upland, it grew* very poorly in the local trials. 

Grih Cotton. This name was applied to a cotton grown 
by the District Officer, Grik, Perak, in 1922. It was the best 
of the cottons found locally. It resembled the long-staple 
clean-seeded ‘Marie Galant8 , cotton of the West Indies. Its 
origin was not definitely traced, but was supposed to have been 
brought from the Garo Hills some years previously. The 
flowers were of 3 types in respect to petal colour— 

(a) Yellow, no blotch 

(b) Cream, no blotch 

(c) Yellow with dark red blotch. 

The seed was dean and free. The style much exceeded the 
stamens. The lint was fine and long and ginning percentage 
high. It was almost equal to long-staple Egyptian in quality. 


Watt. Sir George. ‘Wild and cultivated cottons of the World/ 1907. 
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The photograph, Plate (1), depicts a combed seed of each 
of the cottons named and described so. that they can be com¬ 
pared with each other. 

In the absence of large field trials under suitable soil 
and climatic conditions, it is difficult to give a reliable es¬ 
timate of the yields likely to be obtained with selected varie¬ 
ties; still there appears to be no reason why 200 to 250 lbs. 
of lint per acre should not be obtained in average seasons. 

The chief pests that, have caused some damage to the 
plants in certain seasons were— 

(a) the larva of the moth, Sylepta dcmgatn. F. which 
eats the leaves and rolls itself in them. 

(b) the larva of the small moth, Earias fahin . Stoll. 
which bores into, and destroys, young shoots and also 
bores into the immature bolls and feeds on the con¬ 
tents of them. 

(c) the cotton-stainer, Dysdercus cinyvlatu*. F. which 
feeds on the seed in unopen and open bolls. The 
staining of the. lint is due to micro-organisms which 
follow this sinking insect's attacks on the young 
boll. 

Several other pests have been noticed causing 
minor damage, but the ones named above were those 
which were usually present. The pink-boil W'orm, 
Platyedm gossypiella, Saund, which is a major pest 
in many cotton-growing countries is said to occur 
locally, but has not yet been observed. 

The control of insects such as the above-named 
is of prime importance in cotton-growing, and, 
unless effective methods are adopted to destroy and 
keep the pests in check, the industry is not likely to 

succeed. 


SUMMABY. 

(a) A short account is given of trials made with Sea 
Island, Egyptian, Upland and other cottons in 

Malaya. 
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(b) It is stated that trials generally have not been en- 
oouraging due chiefly to unsuitable soil, lack of know¬ 
ledge of the crop and methods of controlling pests 
as well as to the difficulty of ginning and marketing 
small quantities of lint and seed. 

(c) More favourable soil and climatic conditions for 
cotton-growing are believed to exist in the Northern 
and Eastern States of the Peninsula than elsewhere, 
but expert advice and assistance should be made avail¬ 
able to growers there if it is desired to establish the 
industry along the right lines. 

(d) It is mentioned that certain selected self-fertilized 
strains of Sea Island, Egyptian and Upland cottons 
have been grown experimentally for the past seven 
seasons without any deterioration in the vigour of the 
plants or quality of lint. , 

(e) The characters of the seed-cotton, lint and seed of 
selected strains are given, together with market valua¬ 
tions of the lint they produce. Notes are included 
on the characters of certain other cottons grown 
locally. 

(f) The chief pests so far observed attacking the plants 
and bolls are mentioned. 




C~ppkh Sehiks.— Seed-cotton of varieties collected locally. 

Lower Series. —Seed-cotton of Selected Strains of Sea Inland. Kgryp+ian and 
Vnlnnd varieties. 











Variation in Coconuts 


By H. W. Jack. 

This brief note is supplementary to an article on “Varia¬ 
tion in Coconuts” which was published in M.A.J. Vol. XV. 
No. 11, 1927 and which showed the frequency table of varia¬ 
tion in fruit production of coconut palms over a period of 
seven years. The present,note merely brings that table up to 
date for a total period of eight years, and further emphasises 
the conclusions already reached regarding variability in fruit 
production with this crop. 


Those conclusions may be cited once more .for convenience 
as a summary, but reference to the previous article above 
mentioned is invited. 

The writer again expresses the gratitude of the Depart¬ 
ment of Agriculture towards the Staff of Jugra Lands and 
Carey Ltd. for their continued facilities in the maintenance 
of the records on which this note is based. 

Summary. 

1. The coefficient of variability of fruit production of 
an average population of coconut palms is 34% of the mean 
production. 

2. The variability in cropping per palm per annum 
ranges from 5 to 115 fruits on the block under observation 
containing 471 palms growing under apparently uniform 
conditions. 

3. 19% of the palms on an average coconut plantation 
are not profitable. 

4. 16$% of the palms on an average plantation produce 
24J% of the total crop. 

6. Boor yielding palms remain poor yielders, and high 
yielden are constantly high yielders. 
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TABLE. 


This table shows the group frequencies of the average 
production of fruits per palm per annum over a 
continuous period of eight years. 


Groups. 

F. 

FxG. 

d. 

d» 

Fd* 

5 

1 

5 

54 

2916 

2916 

15 

11 

165 

44 

1936 

21296 

25 

34 

850 

84 

1156 

39304 

35 

44 

1540 

| 24 

i 

576 

25344 

45 

65 

i 

2925 

! 14 

196 

12740 

55 

88 

4840 

* 

16 

1408 

65 

83 

5395 

6 

86 

2988 

75 

71 

5825 

16 

256 

18176 

85 

35 

2975 

26 

676 

23660 

95 

32 

3040 

36 

1296 

41472 

105 

5 

525 

46 

2116 

10580 

115 

2 

230 

56 

3136 

6272 

N = 

471 

F x G = 

27815 

i 

^Fd* = 

186156 

BB 


471 = 59.09, 

say 59. 


Standard Deviation = F. d* v'l«6156 


N 


471 


= \/395.24 = 19.88 


Coefficient of variability = 8.D. x 100 _ 19.88 x 100 _ 8g fi94g u ^ 


IT 


59 







Marketing Rubber Seed 


D. H. Grist. 


Previous Investigations. 

The value of the oil contained in rubber seed has been 
appreciated for many years. The Bulletin of ihe Imperial 
Institute Vol. XI No. 4, 1913, contains the results of the in¬ 
vestigations of rubber seed oil; and the Agricultural Bulletin 
of the F.M.S. Vol. VI No. 5, 1918, contains an article on 
“The oil content, keeping qualities and commercial possibilities 
of para rubber seed”. While it is not the purport of the 
present article to deal with this side of the question, it may 
be of interest to state briefly the potential value of this bye- 
product of the rubber industry. 

Rubber seed consists of approximately 37 per cent of 
shell, and 63 per cent of kernel. The oil content of the kernel 
is about 50 per cent, while that of the whole seed is about 
25 per cent. 

Certain correspondents have enquired regarding the 
manurial value of rubber seed. As far as the writer is aware, 
no work has been carried out on this subject. The following 
analyses were published by the Department of Agriculture in 
1918. 


Total ash on husks 0.70 per cent. 

„ kernels 1.83 per cent. 

Ash Analysis. 

Husk Kernels 

Percentage Potash (K 2 0) 38.6 37.2 

„ Phosphates (P 2 0 a ) 16.8 28.6 

The nitrogen content on dry shells id 0.22 per cent, and 
of dry kernels 2.45 per cent. 

The above figures are based on samples of sound clean 
seed. Seed collected for export for the extraction of oil does 
not reach this high standard, as it contains a proportion of 
empty seed, and seed in bad condition. 
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Oue firm reports as a result o.f their experience in hand¬ 
ling several thousands of Ions, that they obtain,—kernels 46 
per cent, shells 42 per cent, loss of weight 12 per cent on the 
weight as shipped. They further state that on a commercial 
scale the yield of oil from the kernels is 45 per cent, and from 
the whole seed 19 per cent. 

The conclusions of the Imperial Institute were as 
follows:— 

“Though para rubber seed oil is a drying oil it 
dries less quickly than linseed oil, and is therefore 
inferior to this oil for those industrial uses to which 
. linseed oil is particularly suited. When linseed oil 

is high in price, however, it lias to be replaced by 
oils that are intrinsically inferior to it for these pur¬ 
poses, and in such cases Para Rubber seed oil would 
be a valuable substitute. The defects of Para Rubber 
seed oil from this particular point of view are, how¬ 
ever, advantages for other industrial purposes, since 
they enable it to be used to some extent in industries 
in which the employment of linseed oil is inadmis¬ 
sible. On the whole, the results of these trials clearly 
indicate that there would be no difficulty in finding 
a market for Para Rubber seed oil, provided it can 
be put on the market at a suitable price and in large 
quantities. In this connection mention may also be 
made of the fact that the new process of “hardening” 
liquid oils by hydrogenation if successful on a com¬ 
mercial scale, will open an entirely new market to 
oils of the Para Rubber seed type”. 

The Department of Agriculture in 1916 consigned 60 tons 
of the seed to Hull for crushing and valuation; £50 per ton 
was obtained for the oil and the residual cake realised £8 
per ton. At the time, linseed oil stood at £60 per ton. 

The difficulties in these earlier attempts of marketing 
Para Rubber seed were many, including that of obtaining 
adequate shipping facilities, scarcity of labour, and lack of 
organisation. 

An attempt was made to prepare the oil locally with a 
plant erected for the purpose. This venture proved 
unsuccessful. 



41 


Revival of Industry. 

The question of deriving profit from the rubber seed 
produced in Malaya has recently received renewed attention 
owing to the offer of an American Corporation to purchase the 
seed. Briefly, the offer was to purchase such seed at $22* per 
ton f.o.r., sacks to be provided by the Corporation. The seed 
collected is exported to Belawan, where it is decorticated, the 
kernels are dried, chemically treated to kill enzymes, bagged 
and shipped to America where the oil is extracted. The ex¬ 
port of rubber seed from Malaya for 1928, as shewn in the 
returns of the Registrar of Imports and Exports, amounted 
to T,905 tons, valued at $246,940. Correspondence in the 
Press shewed that there was a divergence of opinion amongst 
planters as to whether rubber seed could be marketed pro¬ 
fitably at this price. In view of the importance of the sub¬ 
ject, this Department has undertaken an independent in¬ 
vestigation, with the concurrence of the Rubber Research 
Institute.. The conclusions which follow are compiled from 
a study of the facts supplied by the managers of thirty-six 
estates who have been engaged in the collection and export 
of rubber seed' during the seed season 1928. The writer takes 
this opportunity of thanking these estates for the assistance 
they have rendered in this enquiry. 


Yields of Rubber Seed. 

Messrs. Spring and Day in 1918 collected seed from four 
estates (age not mentioned) which gave an average o.f 330 lbs. 
of seed per acre. They estimated the yield at 300 lbs. per 
acre, but pointed out that there was a seasonal variation to 
be taken into account. 

Mr. Gotwaite of the Prosco Oils Corporation estimates 
the highest yield at 250 lbs. per acre, and the lowest at 100 
lbs. per acre, from which he deduces an average of one ton of 
seed per 10 acres. 

Returns of the rate of seed collected per acre were received 
from 10 estates; excluding one return, the average was one 
ton to 18 acres. It is to be noted that the season was generally 
considered one of little seed production. 

* Straits Settlements Currency $1/- two shillings and four penoe. 
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The question of rate of payment lor collection must also 
be taken into account. If the rate is too low when seed is 
scarce, the full amount will not be collected. Tt is as well 
therefore to regulate price for seed according to the ease of 
collection, i.e. by raising the price as the quantity collected 
decreases. As an instance of this system, may be quoted the 
following .from one estate:— 

“At first I paid at the rate of 6 cents per kerosine 
tin and 26 tons were collected at this rate. Later I 
increased the rate to 7 cents per kerosine tin and got 
a further 20 tons. Again I had to increase the rate 
to 8 cents per tin which resulted in a further 7 tons”. 

The cost of collection in this instance averaged $8.27 per 
ton. It is probable, therefore, that the average of one ton 
to 18 acres does not represent the maximum obtainable, but 
is governed by the amount that it was profitable to collect. 

The amount of seed that is produced in the country, based 
on one ton to 10 acres and 2| million acres of rubber is 
225,000 tons, but it is impracticable to collect the total amount 
produced. Land cultivated with a cover crop may be ruled 
out, while transport costs may be prohibitive in some districts. 
In addition, collection on hilly land seems less attractive to 
collectors; and in other Instances, alternative and more pro¬ 
fitable forms of spare time labour prove serious competitors 
to rubber seed collection. It is probable, however, that about 
100,000 tons per annum of rubber seed could be economically 
marketed, which at the present price is worth $2,000,000. 


Collection. 

Cost of collection is the largest item in marketing rubber 
seed. It is noticeable that on the large majority of estates 
Indian labourers are used for this purpose, although instances 
occur where Malays, Javanese and Chinese have been success¬ 
fully employed. The average amount paid for the task is 
5 cents per kerosine tin, or half a cent per kati. The actual 
amount offered for collection has varied somewhat according 
to the main object of the manager concerned, lu some cases 
the marketing of rubber seed is looked upon merely as a 
commercial proposition, in which case the cost of collection is 
kept at a minimum; in other cases, it is treated as a spare 
time occupation and the rates are raised so that the labourers 
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can take a share of the profits, while on one estate the profit 
derived was used solely for the benefit of the coolies by being 
given to the estate Temple Fund. Figures of the cost of 
collection obtained from twenty-eight estates average $9.30 per 
ton, with a range from $6.00 to $14.00 per ton. 

It is generally considered advisable either to pay cash 
for daily delivery or make a weekly payment; this system 
seems to apply to all estates from which favourable replies 
have been received. 

Packing, Weighing, Lapels, Twtnk. 

The average cost of these operations on the twenty-five 
estates that give figures shears a wide variation, from the 
lowest—8 cents per ton—to the highest—$2.89 per ton. It is 
probable that the higher figures include other charges peculiar 
to the estate concerned. The average cost, however, on 25 
estates, is 87 cents per ton. 

Supervision. 

There was a divergence of opinion as to wdiether, if no 
extra supervision charges were incurred, any cost of marketing 
should he debited under this head. It is correct to charge a 
certain amount to supervision for this work and to reduce the 
amount under this head in the cost of rubber production. 
Nine estates only included supervision under the charges of 
rubber seed production—the average cost being 88 cents per 
ton. 


From the experience o.f the past season, it is evident that 
closer supervision is essential. Consignments of seed have 
been held up at port, because they were in such a condition 
that they could not be certified as being free from pests and 
diseases. The lack of supervision was evident by the presence 
of a large proportion of empty and dirty shells, old and moul¬ 
dy seeds, the introduction of quantities of foreign matter in the 
shape of eajth, leaves and twigs of rubber, while in many 
cases seed was packed in wet bags, and being necessarily con¬ 
signed in closed railway trucks, very considerable beat was 
generated, resulting in active germination of sound seed ev 
rovte. These difficulties would be obviated if managers in¬ 
stituted some control over the condition, packing and des¬ 
patch of collections. 
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In this connection it should be explained that no 
regulations governing the export of plants or parts of plants 
in general and of rubber seed in particular are imposed by 
the local Government. Most countries, however, have brought 
into force Rules governing the importation fropi foreign 
countries of living plants, parts of plants and seeds, in order 
to reduce the danger of introduction of pests and diseases 
not previously existing in th* importing country. -Almost all 
such rules require that consignments of plants and seeds shall 
he accompanied by a certificate of freedom from pests and 
diseases signed by a properly qualified officer in the exporting 
country. Such a certificate is required by the Government of 
the Netherlands East Indies to accompany each consignment of 
rubber seed. It has been arranged that before granting sych 
a certificate ten out of eacli 100 bags of seed shipped will be 
inspected by an officer of the Department of Agriculture ^t 
the Malayan Port from which the seed is being despatched. 
If the rubber seed is found to be covered with earth, which 
may itself convey infection, or to consist of a high percentage 
of old partly empty shells with shrunken and mouldy con¬ 
tents, it is obvious that the required certificate cannot be 
signed in good .faith. If the consignment cannot be granted 
a certificate it will be refused entry into Belawui and it is, 
in consequence, useless to despatch it. If part of a mixed 
consignment is in a bad condition that portion must be re¬ 
moved before the required certificate for the remainder can 
be signed. 


Transport. 

The amount spent on transport naturally shewed great 
variation. The average cost of all operations other than 
transport is approximately $11 per ton. With the selling 
price at $22, the sum of $11 remains from which transport 
and profits are to be found. It remains therefore a case for 
individual consideration as to whether the estate is so situated 
as to make a profit possible. Twenty six estates gave t.heir 
figures for transport, the lowest was 26 cents per ton, while 
the highest was $7.50 per ton. All of these estates marketed 
their seed at a profit. The estate with the lowest transport 
cost made a profit of 12d per cent, while the esfate with the 
highest transport cost (but lower cost of collection) made a 
profit of 47 per cent. The average transport expenses of 
twenty three estates was $2.61 per ton. 



Total Costs. 


The average costs, so far as 

figures 

are available, lor the 

collection and marketing of Para 

rubber 

seed are as .follows:— 

Collection 

$9.30 

(28 estates) 

Packing etc. 

.87 

(25 „ ) 

Supervision 

.88 

( 9 „ ) 

Transport 

2.61 

(26 „ ) 


$13.66 



Therefore the average profit amounted to 67 per cent. The 
estate with the highest profit made 160 per cent, while only 
three estates reported a loss, due to conditions peculiar to the 
estates in question. 


Value of tiik Industry. 

It lias been proved that if the seed can be collected at 
from 5 to 8 cents per kerosine tin, a profit can he made 
depending upon the distance of the estate from the railway 
station. 

Taking the above figures as a hasis, the value of rubber 
seed amounts to fifty cents per acre per annum. To this, as 
has been pointed out by many correspondents, may be added 
a small amount which represents the amount saved on weeding 
costs. This is estimated at from 15 to 20 cents per acre per 
•annum. 

The benefits of this industry cannot be judged by the 
profit and loss account alone. Eighty per cent of the estate 
managers who have written on this subject point out that the 
scheme is of assistance in keeping a contented labour force, 
providing w T ork for women and children (generally a problem 
on an estate with Indian labour), and thus being of especial 
assistance to labourers with large families. 


Conclusions. 

The marketing of rubber seed, at present prices, is pro¬ 
fitable providing that transport is not prohibitive, the estate 



has a settled labour force, is clean weeded, and not too steep; 
and that there are not more remunerative forms of spare time 
employment for the coolies. 

The average cost of production allows a profit of over 
60 per cent to the estate. 

The work is popular amongst labourers and their families, 
who are thus able to add considerably to their wages. 

Planters have gained valuable experience during the past 
season in maketing rubber seed, and it is anticipated that 
improved returns will result in future seasons from a closer 
supervision of the collections. 


Received for publication 14th February, 7929. 



Preliminary Report on the Cultivation of 
Aleurites Montana. 

J. N. Milsum and T. D. Marsh. 

A small area of land at the Government Plantation, 
Serdang, was planted with seedlings of Aleurite,* Montana, 
Wils., a Chinese Wood Oil Tree, early in 1925. The object 
of this paper is to record the growth and behaviour of these 
trees up to the end of the year 1928. 

A description of the tree has already been published in 
this Journal (Vol. XII, January, 1924, No. ], p. 1 . “Can¬ 
dle-nut and Chinese Wood Oil Trees”). 

In a subsequent paper (M.A.J., Vol. XVI, August, 1928, 
No. 8, ]>. 29<i) a report, prepared by the Chemical Division 
of the Department, was published on the oil content of seeds 
harvested at Serdang, together with the analytical constants 
of the oil. 


Source of Seed. 

The seed was obtained from the Botanical and Forestry 
Department, Hong Kong. One consignment weighing 4 lbs. 
4 oks. and containing 750 seeds, was received in December, 
1928 and another weighing 4 lbs. 10 ozs. and containing 
735 seeds, was received during November, 1924. 

Germination of Seed. 

The first consignment of seeds was sown in seed-boxes, 
containing prepared soil, on the 8th December, 1923. Germ¬ 
ination commenced six weeks later and continued for a period 
of nearly three months. The seeds, however, were not in 
good condition and only 15 per cent, germination was ob¬ 
tained. The young seedlings were lifted from the seed boxes 
and planted in small bamboo baskets and kept under shade. 
As there was insufficient stock for planting the area set 
aside for this tree, the young plants were subsequently trans¬ 
planted into pots and retained until the plants raised from 
the second consignment were large enough to plant out in 
the field. 
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The second consignment of seeds was sown in boxes on 
the 18th November, 1924. (Termination commenced :i month 
after sowing the seeds and continued for nearly two months. 
In this instance the seeds were evidently in better condition 
as 45 per cent, germination was recorded. The seedlings 
were planted in bamboo baskets when large, enough to trans¬ 
plant from the seed boxes. 


Planting in the Field. 

The land allotted to this crop comprised an area of 
acres, situated at the base of a somewhat steep hill in the 
centre of the plantation. The soil may be described as a 
heavy lateriie loam. 

The area was lined and holed at a distance of 20 feet 
by 20 feet square planting, allowing 108 trees to an acre. 
Large-sized holes were dug, and in view of the fact that 
the land had been under cultivation for several years and 
consequently had suffered to some extent from erosion, a 
basket of cattle-manure was added to each hole. 

Plants raised from both consignments of seeds were 
planted out during March, 1925. A number failed to become 
established and during the ensuing planting season (Novem¬ 
ber, 1925) it w r as necessary to Teplant 20 per cent, of the holes. 

A cover crop, Ctdapoyonvum mucunoules , was then estab¬ 
lished over the area, but did not prove a complete success 
owing to the land having been opened tor some considerable 
time. 


Growth and Habit of the Trees. 

After planting growth was rapid, especially in the case 
of the trees planted on the lower part of the area. One tree 
flowered in March, 1926 and a few mature fruits were col¬ 
lected in April, 1927, i.e., two years after planting in the 
field. A number of trees flowered during 1927 and a few 
pounds of seeds were collected during that year. Early in 
1928 more trees flowered and in the following June about 
35 lbs. of dried seeds were harvested from five of the largest 
trees. In August, 1928 a number of trees were flowering 
freely and at the close of the year the majority of trees had 




PLATE I. 



Aleurites Montana, four years old, at the 
Experimental Plantation, Serdang. 
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reached the flowering stage and a number of trees were bear¬ 
ing fruit. One such tree was observed to be bearing about 
100 fruits. 

Flowering and fruiting occurs throughout the year, but 
flowering is heaviest during the dry seasons of the year, i.e., 
January/February and July/August. 

Great variability exists in the shape of the leaf of the 
trees. Certain trees have almost all cordate leaves, while 
others are pulinutely five-lobed. Shoots from the trunk 
usually have palmate leaves. 

The flowers are glistening white when they first open, 
but later show a deep pink centre. The individual flowers 
are 2.25 inches in diameter and produced in large terminal 
racemes on the shoots of the previous season’s growth. 

After flowering, the stem of the female inflorescence be¬ 
comes woody in order to support the fruit. 

The fruits turn black as they mature* on the trees and 
fall to the ground. The husk of the fruit then splits open 
from the base upwards and the seeds are readily extracted. 
About 100 seeds, after sun-drying, weigh one pound, which is 
approximately the same weight as the seeds originally re¬ 
ceived from Hong Kong. 

Usually only three to four fruits mature on a single 
raceme, but recently a greater number have been noticed, 
totalling fifteen in some cases. 

The fruit generally contains three seeds, but specimens 
containing four seeds are often obtained. 

The average height of the trees at the close of the year 
1928 was 15 feet, tho\igh a number of specimens exceeded 20 
feet. The average spread,, i.e., the distance from the trunk 
to the outermost branches was 7 feet. The circumference, at 
2 feet from the ground, averaged 16 inches. A number of 
the largest trees, however, exceeded 24 inches, (see Plate I). 

Aleurites montana is stated to be indigenous to South 
Eastern China, being found in the Province of Fokien south¬ 
ward to Tongking (see Kew Bulletin , 1914, p.l. “The Wood- 
oil Trees of China and Japan’’). It would appear, therefore, 
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that the climate of the Malay Peninsula x with its continuous 
high temperature, would be unsuitable for complete success 
with this species. The growth of the trees at the Government 
Plantation, Serdang, supports this supposition. 

The behaviour of the individual trees is erratic and speci¬ 
mens are to be found flowering, fruiting, and wintering at 
the same time. It is thought that the lack of a definite cold 
season in Malaya causes this phenomenon. 4 Generally speak¬ 
ing the trees appear to be unaccustomed to local climatic 
conditions. The trees have produced numerous lateral suckers^ 
during the whole period of their growth, which were removed 
.periodically. It is possible that this species would show a 
more vigorous growth al high elevations in Malaya. 


Urn-Git akttng on Indigenous Stock. 

In view of the behaviour of the trees an attempt was 
made early in 1928 to bud scions of Aleurites morttmn on to 
stocks of the indigenous A. triloba , Porst., the candle-nut. 

The method employed was a form of “patch budding”. 
A total of sixty-five stocks were so budded and twenty-seven 
showed every signs of being successful. After the upper por¬ 
tion of the stock was cut back a growth of 1 to 2 inches took 
place and a number of the successfully budded plants were 
removed to the field. All these trees, however, as well as 
those remaining in the nursery, died during the subsequent 
dry season. 

The stocks were rather old and it is thought that com¬ 
plete cutting back of the young trees after the buds had be¬ 
come united was too severe. It is intended to proceed further 
with experiments on these lines. 


Pests and Diseases. 

After a complete stand was established no trees were lost 
from either pests or diseases. The trees, however, have been 
periodically attacked by a large Case worm (Psychid sp.) 
and on some occasions this pest has assumed serious propor¬ 
tions, but has been kept in check by hand-picking. So far 
no disease has been observed amongst the trees, 
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General Remarks. 

Although the. trees under reference have made compara¬ 
tively rapid growth and are now producing fruit, the indica¬ 
tions are that this species of Aleurites is not altogether suited 
to the conditions prevailing on the plains in this country. 
It will, however, take some time to decide this point. In 
the meantime it is proposed to proceed further with the bud¬ 
grafting experiments. 


Received for publication 16th March, 1929 . 



Baker Memorial Professorship. 

Tlie Board of Regents of the University of the Philip¬ 
pines has established a Baker Memorial Professorship in the 
College of Agriculture. This professorship is in memory of 
Charles Fuller Baker who was dean of the College of Agri¬ 
culture .from 1917 until his death in July, 1927. 


This professorship provides for the services in the College 
of a man from abroad who shall he in residence iu the College 
eight months at least and shall carry a teaching load of five 
hours a week. It is the purpose to secure men who are 
specialists iu the different sciences allied to agriculture. ThiB 
professorship in honoring Dean Baker provides for incalcul¬ 
able benefit to the College which in itself is a fitting tribute 
to a man whose services to the College were so valuable. 
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Phylophthora Species in Malaya. 

A. Thompson. 

A ssisia h t Myco 1oy is t . 

The following account is a record of further progress 
in the study of local species of Phytophthora concerning 
which a preliminary report was published in February, 1928. 
(1) With the exception of two species, all the local species 
in culture have been isolated from Hevea brasilievsis 
tH.B.K.l Muell—Arg., from the diseases known as Black 
Stripe, Patch Canker, and Pod-rot. The results prove that 
several species of Phytophthora are directly responsible for 
these diseases in Malaya, while experiments with cerlain 
other species from different hosts indicate that they also may 
be causal organisms. The other two species of Phytophthora 
were isolated from a disease of Roselle fibre ( Hibiscus sah- 
(tariff a L. var . altissivia ), and from a disease of Sireh—the 
betel vine {Piper Beth />.). Diseases caused by Phytophthora 
are of importance in Agriculture all over the vrorld, and, 
since our kuowledge of the local species is scanty, it is de¬ 
sirable to gather together some facts concerning this genus 
in Malaya. 

In addition to the crops mentioned above, Phytophthora 
species are known to attack coconut palms, and arena palms, 
castor oil, tobacco, tomato, and potato plants, nutmeg, cin¬ 
namon and citrus trees, and other tropical crops. A know¬ 
ledge of the local species is therefore of the greatest im¬ 
portance, in case of any of these crops become attacked by 
a Phytophthora species. 
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The fungus Phytophthora reproduces by means of sexual 
and noil-sexual spores. The sexual spores, called oospores, 
are not always formed by the different species, but, when 
formed, they serve to carry the fungus over a period of 
unfavourable conditions such as drought. The non-sexual 
spores are of two kinds—sporangia and chalmydospores—and 
arc normally aerial. The sporangia require the presence of 
moisture in order to form motile bodies called zoospores, 
which are considered io be the means by which the fungus 
spreads rapidly. Zoospores are formed inside the sporangia 
and escape singly or in groups through the papillae. (Plate 
8). They possess cilia by means of which they swim about 
in the water. After a short active period they come to rest 
and germinate, and, if they are near a suitable host plant, 
the germ tube penetrates through the epidermis and the 
the plant may become diseased. Sometimes the sporangia 
germinate directly without forming zoospores, in which case 
the germ tubes from the sporangia may start the infection. 
Chlamydospores are thicker walled than sporangia and do not 
germinate readily. They are not formed by every species, 
and, like oospores, act as resting bodies 'which can withstand 
unfavourable conditions. They do not form zoospores, but 
germinate directly. 

Since the spread of the fungus Phytophthora is largely 
controlled by the presence and absence of moisture, epidemics 
of diseases causes by the fungus do not appear in dry weather. 

Tn the following pages, reference is frequently made to 
JTcvcn. Since only one species of IIeven is concerned—//. 
Itrasihcnsrs Muell.—the name Hcrea refers to this species. 

History of the local and other species of Phytophthora. 

The disease known as Black Stripe of Hcrea was first 
recorded in Malaya in 19Ifi (2). This was the first record 
of a Phytophthorn sp. causing a disease of an economic crop 
in this country. 

In 1018 11. M. Richards isolated a fungus, which he 
considered to be a Phyiophthora sp. from Patch Canker of 
Hcrea. A description o.f this fungus was not published, but, 
in a report to the Brown Bast Investigation Committee, of 
which he w*as a member, Mr. Richards stated that “from 
the characters of the antheridium, and its relationship to the 
oogonium, it is clear that my fungus must be placed in the 
'cantorum* group.” Also, in a letter to the Secretary of the 



above Committee he mentions a series of inoculations in 
which he had to use “oospore material” as all liis cultures 
were in that condition. This is the only record of a local 
species with paragynous antheridia, and it is possible that 
Richards was dealing with a Pythium sp. isolated from Patch 
Canker of Hevea by the writer in 1924 (ft). 


In 1925 the writer obtained a Phylophthor.i from Sireh 
(Piper Beth' L.) A note on this fungus was published iu 
192(1 (4) and again in 1928 (1). This species has been identi¬ 
fied as Phytophthora cot oca si tie Rac. 


In the same year two different species of Phytophthora 
were isolated from two bark diseases of Hrvea i.e Black 
Stripe and Patch Canker. The species from Black Stripe 
was obtained from Malacca and was identified as P . pahmvora 
Butl.,* and the species from Patch Canker was obtained from 
Selangor. These two fungi are entirely different in their 
growth in culture. About the same time P. nalwivora Butl. 
was isolated from Patch Canker of Hcrea in North Perak. 
It was indistinguishable from the strain from Black Stripe 
of Hevea in Malacca. This species was again isolated from 
Black Stripe of Hevea in Chemor, Perak, in 1928. 


Til 1927 the writer obtained a Phytophthora from some 
diseased Hevea pods in Selangor. This fungus produces 
oospores with amphigynous antheridia, in large numbers iu 
culture, as well as sporangia. Tt is a new species. 

Tn 1928 this fungus was again isolated from Black Stripe 
of Hevea In Malacca. In this year also another Phytophthora 
was obtained from Black Stripe of Hevea in Negri Sembilan, 
and yet another was isolated from a disease of Roselle fibre 
(Hibiscus sahtlariffa var allissivm L.) 


This concludes the list of the local species which have 
beon obtained up to the present. 

In addition to the local species a number of other Py~ 
tophthorae have been obtained and grown in culture, in this 


* Formerly known as P. faberi Maubl. 
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laboratory, to assist in comparing the different species. For 
convenience, all the species have been numbered us follows: — 


.No. 1 P. palmivora Butl. Malacca S.S. Black 

Stripe, Hevea. 1925. 

No. 2 P. palmivora Butl. Chemor, Perak, 

F.M.S. Black Stripe, Hevea 1928. 

No. Phytophthora sp. Negri Sembilan 

F.M.S. Black Stripe, Hevea . 1928. 

No. 4 Phytophthora sp. Malacca, S.S. Black 

Stripe, Hevea . 1928. 

No. ) Phytophthora sp. Selangor F.M S 

Pod-rot, Hevea. 1927. 

No. 6 Phytophthora sp. Selangor F.M.S. 

Patch Canker, Hevea . 1926. 

No. 7 Phytophthora meadii McRae, India, 

Pod-rot and leaf fall of Hevea . 1928. 

No. 8 Phytophthora sp. Selangor F.M.S. Wilt, 

Roselle fibre (Hibiscus sabdartffa L.) 1928. 

No. 9 P. colocasiae Itac. Pahang F.M.S. Wilt 

of Sireh (Piper Betle L.) 1925. 

No. 10 P. colocasiae Rar. TJ.S.A. via Kew 1926. 

No. 11 P. palmivora Butl. India, Bud-rot, 

Coconut Palm. 1924. 


No. 1? P. arecae Coleman, India, Areca Palm. 1928. 
No. l‘i P . parasitica Dastur, India, Castor Oil. 1928. 
No. 14 Phytophthora sp. India, Piper Betle L. 1928. 
No. 15 P . nicotianae B. de IT. Florida, Tobacco, 


via Kew. 1926. 

No. 16 P. nicotianae B. de H. Sumatra, 

Tobacco. 1928. 

No. 17 P. nicotianae B. de II. Java, Tobacco, 

via Kew. 1926. 

No. 18 P . palmivora Butl. Jamaica, Coconut 

Palm, via Kew. 1926. 

No. 19 P. palmivora Butl. St. Vincent, Cotton, 

via Kew. 1926. 

No. 20 P. palmivora Butl. Trinidad, Cacao, 

via Kew. 1926. 

No. 21 P. cinnamomi Rands, Java, Cinnamon, 
yia Kew, 


1926. 



When reference is made to species not included in this 
list, they are marked by the letters (N7L.) i.e. not listed. 


In the above list l\ pa Inn nova Bull, refers to the type 
species No. 11, which was received from India, and to those 
strains which have been known in the past as P. fa ben Maubl. 
since it is now considered that the two are the same species. 
On ground of priority the name should be P. palniirora Butl. 

No. 1 BmToi'irraoifA calmivoha Butl. oiitainkd from 
Black Stiufk of IIevea Bkasiliensin in Malacca, 

1925. 

This fungus was isolated by cutting away diseased bark 
until diseased wood was reached. Pieces of this wood were 
placed in test tubes, containing Maize Agar, and in some of 
them a pure growth was obtained in a few days. The fungus 
was subcuHured on to various media and kept in culture for 
several months before it was studied in detail. 


Growth on Quaker Oats Agar. 

In three days a quantity of lanate aerial m\celium is 
produced. The mycelium is aon-septate and hyaline; spor¬ 
angia and chlamydospores are present in considerable num¬ 
bers. 


. Maize Agar . 

Aerial mycelium is produced in quantity after three days; 
it tends to be slightly shorter than on Quaker Oats Agar. 
Sporangia and chlamydospores are present in large numbers, 
the latter predominating. 


Green Pea Agar . 

Very little aerial mycelium is produced in three days, 
but the surface growth is good. Sporangia are exceedingly 
numerous on the surface of the medium. Chlamydospores are 
present in less numbers. After fourteen days there is more 
development of aerial mycelium, mainly confined to the lower 
portion of the slant. 
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Potato Dextrose Agar . 

On this medium there is a strong growth of aerial myce¬ 
lium; sporangia and chlamydospores are present in large 
numbers. The mycelium presents a smoother appearance 
than on the other media. If grown for a long time on this 
medium, sporangia production diminishes. 

Potato Agar. 

Aerial growth is good in four days, but the mycelium 
is short. Chlamydospores are produced in considerable iium- * 
hers. The sporangia are less numerous and some of them 
tend to be almost spherical, differing from chlamydospores 
by the presence of papillae, and in having slightly thinner 
walls. 

Potato Blochs in Roux Tubes. 

After four days there is a moderate amount of lanate 
aerial mycelium. A large uuml>er of sporangia are produced, 
some long and narrow, others almost spherical, but the ma¬ 
jority conform to type. Chlamydospores are also present in 
quantity. The potato cylinder becomes discolored greyish 
black in three weeks. (Bacteria were suspected but none were 
present). 

Baked Slices of Young Papaya Fruit . 

There is a slight growth of aerial mycelium, and large 
numbers of sporangia and chlamydospores are produced on 
the surface of the slices. 

No oospores were formed on any of these media. 

Description. 

The sporangia are, in the majority of cases, pearshaped 
with prominent rounded papillae. They are inclined to be 
narrowly ovate—mean ratio of length to width being 1.66 
or over,—but a few almost spherical forms can be found es¬ 
pecially on potato media. The conidiophores are usually in¬ 
serted at the base and a short portion frequently remains 
attached to the sporangia when they are shaken loose from 
the parent hyphae. A few obpyriform types with much re¬ 
duced, or no papillae may be formed. 
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Chlamydospores are thick walled and circular and may 
have a large central vacuole. They may develop in clusters 
of three or four, on short pedicels, from circular swellings in 
the byphae. 

Measurements of the sporangia and chlamydospores were 
obtained from cultures which produced them freely and early 
—usually after the fifth day. The media used were Potato- 
dextrose, Maize, (ireen Pea, and Quaker Oats Agars and 
Potato blocks in ltoux tubes. The means obtained from 
Quaker Oats Agar were somewhat larger than those lrom the 
other media. The figures are given in Table 1. 

TABLE 1. 

Details of Spotanyta ami Chlamydospores of iXo. 1 (P. 
palmirora Ball, from Black Shape, of ltcvea 
( M alacca ). 


Sporangia. 


Medium 

Number 

measur¬ 

ed. 

Range in 
Microns. 

Mean in 
Microns. 

Range of 
L 

— 

Mean of 
L 

W 

Potato-Dextrose Agar 

200 

Lx W 

30-75 X 1S — 1-2 

40.70 x 30.27 

1.15-2.33 

1.00 

Maize Agar 

100 

3<i-78 X 23-30 

50.03 x 20.40 

1.25-2.33 

1.71 

(ireen Pea Agar 

100 

33-00 x 27-30 

48.81 x 31.40 

1.10-2.12 

1.55 

Quaker Oats Agar ... 

100 

30-75 x 24-45 

50.01 x 33.00 

1.23-2.50 

1.72 

Potato Block 

100 

30-72 x 24-30 

50.25 x 30.27 

1.00-2.22 

1.07 


Chlamydospores . 


Medium. 

Number 

measured. 

Range m 
Microns. 

Mean in 
Microns. 

Potato-Dextrose Agar... 

100 

21-45 

88.06 

Maize Agar 

100 

27-48 

36.01 

Green Pea Agar 

100 

27-48 

36.75 

Quai$r Oats Agar 

100 

27-48 

87.58 

Potato Block 

100 

80-45 

36.45 
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Inoculation Experiments. 

No. 1—Six rubber seedlings, two months old, were inoculated 
at Ike collar, using mycelium and zoospores. Three 
seedlings were wounded and three were unwounded. 
The inoculations were kept moist with col ton wool 
for fourteen days. After three months no external 
signs of disease were noticed. 

No. 2 —Six of the same batch of seedlings were inoculated, 
in the same way, when they were seven months old. 
No external signs of disease were noticed after one 
month, but on splitting open the stems of the wound¬ 
ed seedlings a discoloration of the wood was noticed, 
extending about one inch up from the wound. The 
luugus was recovered in culture from the discolored 
wood. 

No. d—Leaves of two rubber seedlings were inoculated by 
placing a portion of Agar medium, on which the 
tungus was growing, on to the leaves. Some of the 
leaves were wounded. The plants were covered by 
a bell-jar to keep the atmosphere moist. The result 
was negative. 

No. 4—The experiment was repeated, using zoospores, and 
the leaves were folded to hold w’ater. After ten days 
there was no result. 

No. 5—Three young Hevea pods were wounded and inocu¬ 
lated with the fungus. In four days there was a 
strong growth of mycelium on the outside of the pods 
and in ten days the pods were badly rotted. The 
fungus was recovered in culture. 

No. 0—Three Hevea pods, unwounded, were inoculated by 
placing u suspension of mycelium and zoospores in 
the hollow formed at the stalk end. After a week 
the mycelium of the fungus began to appear all over 
the pods. Soon after, contaminations (Gloeosporium 
sp. etc.) were present, and the pods rotted away. 
The Phytophthora was recovered in culture along 
with numerous contaminations. 

No. 7—The tapping cuts of three Hevea trees were inoculated 
by smearing a portion of Agar medium, .on which 



the fungus was growing, over the recently tapped 
balk. The inoculations were covered wiib moist cot¬ 
ton wool. A control was made by smearing Agar 
medium only over the tapped bark of three other 
trees and covering similarly. The trees were tapped 
daily, and, after three days, the bark of the inocu¬ 
lated trees was discolored with greenish black lines 
which had extended into the wood. The lines were 
also present in the cortex below the cut. The fungus 
was recovered in culture from the wood. The con¬ 
trols were unaffected after ten days. 

Nos. 8, 9 & 10—Similar to above but a suspension of zoospores 
was used and applied to the tapping cuts on wet 
cotton wool. All were positive. 

No. 11—Untapped virgin bark was lightly scraped over an 
area of one inch and inoculated with mycelium and 
zoospores on a piece of wet cotton wool. In twelve 
clays a patch of diseased tissue had formed measur¬ 
ing x 1] inches. The patch was brownish pink 
in colour in the outer cortex, and reddish brown in 
the inner cortical layers and the outer layers of the 
wood, and was bounded by a greenish black, irregular 
line. The fungus was reisolated. 

No. 12—The experiment was repeated on twenty trees of which 
ten were unwounded. All the wounded +rees and four 
of the unwounded trees gave a positive result, the 
wounded trees after a few days, and the unwounded 
trees in from eight to ten days. The patches were 
very similar in all cases. Three control trees were 
unaffected. 

No. 13—Two young papaya fruits (Curira papaya L.) were 
wounded and inoculated. There was no result until 
the eleventh day when a little mycelium was pro¬ 
duced. The fruits rotted in fourteen days. 

No. 14—Two plants of Cofocasia antiquorum were inoculated 
on the leaves and at ground level. The result was 
negative even when the leaves were wounded. 

No. 15—Two young Castor Oil seedlings were inoculated by 
wounding at soil level and pouring a suspension of 
zoospores over the wounds. After ten days there was 
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no result, so the plants were reinoeulated, using my¬ 
celium and zoospores on moist cotton wool which was 
placed in contact with the stems of wounded and 
unwounded plants. The wool was kept moist for two 
days. The result was positive, all the plants wilting 
in eight to ten days. The fungus was icisolated. 
Controls were unaffected. 

No. 18—Two plants of Hibiscus subdunffu L. var. altissvma 
(Roselle fibre) were inoculated at the collar. One 
was wounded and one was unwounded The result 
was negative. 

No. 19—Two potato tubers were inoculated with the fungus. 

The potatoes were sterilised by soaking for three 
minutes in corrosive sublimate (1: 1000) and washed 
in sterile water. They were then sliced and put in 
.sterile glass jars. One of the slices in each jar was 
inoculated with mycelium. The result was positive, 
the slice being rotted in six days. A whole tuber 
was also inoculated and kept in a damp chamber. 
In live days sporangia and chlamydospores were 
formed in spots on the surface. The flesh of the 
tuber, although moderately firm in the centre, way 
rotted near the surface, and was full of hyphae. 

No. 20—Two young tobacco plants were inoculated with the 
fungus at the collar, and on the leaves. The result 
was negative. 

No. 21—Two young tomato plants were inoculated on the stem, 
and at soil level. The result was negative. 

No. 22—Two young coconut palms were inoculated by boring 
a hole through the leaf bases just above the bud. 
A potato plug, on which the fungus was growing 
vigorously, was inserted and the hole was plugged. 
After a year there was no result. The leaves had 
grown and carried the fungus away from the bud. 
There was no rot in the leaf bases. 

The results of these inoculations are summarised in Table 

2 ( + ve == positive; — ve = negative). 
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TABLE 2. 


Host plant. 

Wounded 

or 

unwounded 

Point of 
inoculation. 

Result. 

No. of days 
after 

inoculation 

Hevea Brasiliensis 

w 

1 i 

Collar 

- ve 

1)0 

Muell. Seedlings 




. 

do do 

w 

M 

-i ve 

80 Plant 
was not 
killed 

Hevea Brasiliensis 

Muell. Leaves 

W & U 

midrib and 
epidermis 

- VC 

1 

14 

do do 


♦* 

i - ve 

i 

10 

Hevea Brasiliensis 

Muell. Fruit 

w 

Near the 
stalk end 

+ ve 

4-7 

do do 

u 


+ ve 

7 

Hevea Brasiliensis 

w 

Tapping cut 

+ ve 

3 

Muell. 




do do 

w 

Virgin Bark 

+ ve 

12 

do do 

V 


+ ve 

8-10 

Carica papaya L. ... 

w 

Fruit 

f ve 

11 

Colorasia antiquorum 
Seh. 

w & u 

Leaves and 
collar 

- ve 

30 

Riccinus communis L. 

w & u 

Stem at soil 
level 

+ ve 

( 

8-10 

Hibiscus sabdariffa L. 

w & u 

Collar 

- ve 

21 

var . altissima 





Solanum tuberosum L. 

w 

Tuber 

+ ve 

f> 

Nicotiana tabacMm L. j 

w 

Collar 

- ve 

30 

Lycopersicum esculen - 
turn Mill. 

w 

Stem and 
collar 

- ve 

30 

Cocos nuci/era L. ... 

w 

Leaf bases 

- ve 
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Mixed Cultuhes. 

In 1922, Ashby (5) published a paper on the oospores 
of P. faberi Maubl. in which he announced the finding of 
oospores in cultures when two strains of this fungus were 
grown together. In 1924, Gadd (6) published a paper on 
P. faberi Maubl. in which he distinguishes two groups of this 




u 

fungus, u rubber group anil u cacao group. When a strain 
of the first group is grown in culture with a strain of the 
second group, oospores are produced, but. ihey are not formed 
when members of the same group are grown together. 


The Black Stripes species No. 1 is considered to be a 
member of the rubber group of P . pal mirota But]., owing to 
the mean ratio of the length to the width being greater than 
1.(10. Further, when grown in mixed culture with members 
of the cacao group, viz:—No. 11 7\ palmivora Butl. (coconut, 
India), and No. 20 P. pa!aurora Butl. (Cacao, Trinidad), 
oospores are formed readily. Oospores were not obtained 
with No. 20 when grown in Malaya, but they developed when 
the mixture was made at Kew\ No. 20 died out soon after 
its arrival in Malaya, as it was not vigorous, and this proba- 
blv influenced the result. Oospores were absent in mixed cul¬ 
tures with members of the rubber group. Quaker Oats, Maize, 
ami Green Pea Agars form suitable media for oospore pro¬ 
duction. On the first two, oospores turn yellow, but they 
remain clear for some time on Green Pea Agar. On this 
medium the mean diameter of 25 oospores was 2d microns. 


No. 2 Ph YTOPfi THO It A PALMIVORA BcTL. OJiTAINKI) l'ROM 

Black Strife of Hevea in Chemok, Perak, (1928). 

This fungus was isolated from the wood of a diseased 
tree from an area in which Black Stripe was very prevalent. 
In culture the growth is similar to that of No. 1; sporangia 
and chlamydospores being formed readily on all media used. 


Quaker Oats Agar. 

On this medium there is a vigorous growth of aerial 
mycelium, and chlamydospores are formed in two days. At 
first chlamydospores are found in greater abundance than 
sporangia which do not begin to appear in any numbers until 
the fourth day. 


Maize , Green Pea, and Potato-dextrose Agars, and Potato 
Blocks in Roux tubes. 

On these media the type of growth is similar to that des¬ 
cribed for species No. 1. 




VARIi iTION OF SPORANGIA OF 

P. PALM IVORA BUTL. FROM BLACK STRIPE 
4 F HEVEA IN MALAYA. 



Ljcncth in microns in^mjcrons Class ratio of length 






The fungus is of the same spfeoies as No. ], but the 
sporangia have more elongated papillae, and are not so wide 
on the average. Otherwise its morphology is similar, and, 
when inoculated into Hcwa , Castor, Potato and Papaya, it 
gives a similar effect. One curious feature of iho iungus is 
that a number of sporangia, on germinating, produce a short 
germ tube on which a chlamydospore is formed. When the 
sporangium becomes free, if placed in water, the < hJamydos- 
pore remains attached and the two float about together. 
(Plate 1). 

Measurements of the sporangia have been obtained on 
Maize Agar. Details are given in Table 3. 


TABLE 3. 


Sporangia of No. 2 (P. pahnivora Bvtl.), obtained from 
Black Stripe of f I even Chcwor , Perak, F.if.S . 


Medium 

Number 

mea¬ 

sured 

Range in 
microns. 

{Mean in 
in io ions 

I Range of 
! ±. 
i w 

Mean of 
L 

W 

Maize Agar 

100 

30-75 x 21-30 

50.07 x 20.03 

| 1.21-2.70 

1.S7 


This strain is very typical of the rubber group of P. 
pa!aurora Butl. and in mixed culture it behaves similarly to 
No. 1, forming oospores when mixed, on Green Pea Agar, 
with No. 11. The mean diameter of these oospores was 24.1(1 
microns. 

The variation in the length etc. of the sporangia of No. 
1, and of No. 2, on Maize Agar, is illustrated graphically in 
Fig. 1. 

No. 3 PlIYTOPlITHOKA SP. OUT AT NEI) FROM Bl \CK S'llflPK 
of Hkvea, in Nkgrt Kemmlan, F.M.R. 

This species was isolated from a bark specimen received 
from Seremban. 

Quaker Oats Agar. 

On this medium a strong growth of mycelium is formed. * 
The growth is dense and fills the test tube with u white, 





compact mass of mycelium in seven to eight clays. No 
sporangia have been found, either on the aerial mycelium, 
or in the medium, until after twelve days. As the culture 
ages a moderate number are formed. 

Maize Agar. 

On this medium the growth is very similar to that on 
Quaker Oats Agar. 

Green Pea Agar. 

Myceb'al growth is good but not so dense as on the above 
media. The sporangia, which are produced in fair numbers 
after eight days, are of two types—broadly ovate with pa¬ 
pillae and spherical with no papillae. 

Potato dextrose Agar . 

Mycelial growdh is good. At first it is confined to the 
surface of the agar along which it spreads in a dense fan of 
“parallel” hyphae. Aerial hypliae are formed behind the 
advancing edge of growth and form a compact smooth mass. 
The sporangia which develop after eight days are small. 

One of the best methods of obtaining large numbers of 
sporangia is to grow the fungus in water to which a seed of 
Vigna catjong is added. A green pod is opened and a young 
bean extracted with a sterile needle. This is placed in a 
little sterile water in a sterile petri dish, and mycelium 
from a young culture is placed on the bean. After twenty 
four hours a good growth of mycelium is obtained in the 
water surrounding the bean, and in three days thousands of 
sporangia are produced. These sporangia tend to be larger 
and fatter than those produced in agar culture. A variety 
of shapes are formed but the majority are broadly ovate, with 
rounded papillae. Some appear almost circular and have 
papillae w T hioh are only seen by careful focussing. Some are 
circular and have no papillae. They are slightly smaller than 
the circular, papillate sporangia, but are not quite as thick 
walled as ehlamydospores of the “palmivora” type. Loose 
sporangia may or may not have a portion of the sporangi- 
ophore attached. Species No. 6, and No. 7 (P. meadii McRae) 
•form similar large numbers and types of sporangia and 
“sphaeroconidia” if grown in this water medium. 
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Potato Block in Roux Tubes. 

The fungus grows slowly but in ten days produces a little 
aerial mycelium. A few sporangia are formed about the 
fourteenth day, both types being present. The round bodies 
(27—34 microns) resemble chlamydospores, but they are not 
definitely thick walled. 


Malt Extract, A (jar. (Leon ion*s formula). 

After six days there ip a slight growth of aerial mycelium. 
A *ew sporangia are produced about the fourteenth day. 


Glucose Meat Extract A (jar. 

The growth is slow and mostly submerged but a little 
powdery surface mycelium is formed. Both types of sporan¬ 
gia are present in seven days but they are very few in number. 

Measurements of the sporangia have been obtained from 
fireen pec. Agar, Water and bean, and Quaker Oats Agar and 
are given in Table 4. The circular forms, without papillae 
have not been included. 


Table 4. 

Sporangia of No. .? Phytophthora sp. from Black Stripe of 
/Icrca , Neyn Scmbilan , F. M. S. 


Medium 

Number 

mea¬ 

sured 

Ranjre in 
microns. 

Mean in 
microns 

Ran^re of 
L 

W 

Mean of 
L 

V 

Green Pea Ajrnr 

1(H) 

26-31 x 20-Ml) 

: a«.r»o x 2 s.it 

1.OS-1.85 

1.34 

Water k Bean .. 

100 

33-00 X 27-42 

47.01 x 33.011 

1.08-2,30 

1,44 

Quaker Oats A par 

100 

30-00 x 21 -mu 

41.67 x 30.21) 

1.OS-2.44 

1.37 


Inoculation Experiments. 

No. 1—Untapped Hevea bark was wouitded, and inoculated 
in the same way as described for species No. 1. The 
result was positive after 10 days; a patch 2" x 3£" 
had formed in the bark, while the wood was pene¬ 
trated to a depth of £ an inch. 




"No. 2—Untapped and unwonnded Hevea bark was inocula¬ 
ted. The result was positive after ten days. The patch 
formed was smaller than in No. 1 experiment, but 
the infection had reached into the wood and had 
penetrated it slightly. The fungus was reisolated. 

No. 3—A tobacco plant, one foot in height, was wounded 
at soil level and inoculated with a suspension of 
zoospores and mycelium. In five days the plant 
wilted. The roots were found to be in an unhealthy 
condition but the stem tissues were not affected. At¬ 
tempts to reisolate the fungus were not successful. 
The control also became infected and died, so the 
experiment was inconclusive. The experiment was 
repeated on two healthy plants and the result was 
negative. 

No. 4—The tapping cut of a rubber tree was inoculated with 
the fungus. Black Stripe developed in a few days. 

No. ft—A pod of Hevea was slightly wounded and inoculated 
with mycelium and zoospores and kept moist. In six 
days the pod was rotted and covered with mycelium. 

No. 6—Three unwounded pods of Hevea were inoculated with 
mycelium and zoospores. The pods, which were at¬ 
tached to a cut branch standing in water, were cov¬ 
ered with a bell-jar containing moist cotton wool. 
The inoculum was placed in a drop of water aroupd 
the stalks of the pods. The water did not evaporate 
for two days but there was no sign of rot. After 
seven days the pods were still green and fresh. 

No 7—The above pods were pricked with a needle until 
latex flowed, and a fresh inoculation was made near 
the wounds, fn two days a watery discoloration 
appeared near the wounds, and, four days later, the 
pods were covered with mycelium and rotted. 

No. 8—Two plants of Roselle (Hibiscus sahdariffa L.) were 
inoculated at soil level; both were slightly wounded. 
The result was positive after eight days. 

No. 9—Two Castor Oil plants were wounded and inoculated 
at soil level. The plants wilted in six days and the 
fungus was recovered from the stem. 
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No. 10—Two potato tubers were inoculated. A wot rot ap¬ 
peared after six days, but no external mycelium was 
formed. Controls remained normal. 

No. 11—Two young Hecca plants were wounded slightly, and 
inoculated at the collar, and on the stem three inches 
from soil level. After a month there was no sign 
of disease externally, but, on cutting open the bark 
under the inoculations, it was found that the bark 
and wood were. discolored with blackish green lines 
which extended about two inches up and down the 
stem. The collars of the seedlings were rot quite 
girdled by the fungus nor was the stem girdled 
higher up. The wood tissue was full of liyphae which 
had not quite penetrated to the pith. The leaves 
looked quite healthy when compared w T ith the con¬ 
trols. The fungus was reisolated from the wood. 

Mixed Cultures. 

Oospore* have not been formed in pure culture, but, if 
the fungus is grown in mixed culture with No. 8 (from 
Hibiscus mbdarifia L.) , oospores, with amphigynous antheri- 
dia, are formed after ten days. No. 8 does not form oospores 
in pure culture, but it is a species distinct from No. 3, and 
bears a dose resemblance to No. IT (P. parasitica Dast.) Its 
taxonomy will be discussed later. Oospores also are formed in 
abundance when No. 3 is grown in mixed culture with No. 12 
( P . arecac Coleman); they appear in four or five days. P . 
meadii McRae and P. arecac Coleman, are considered by Ash¬ 
by (7) to be very similar and possibly strains of one species. 
They have not formed oospores in pure culture in Malaya, 
hut if grown together in mixed culture, oospores, w r ith nm- 
phigynous antendia, are freely formed in five days on Green 
Pea Agar, They range from 17—27 microns, the mean of 
50 being 24.82 microns. The oospores formed when No. 3 
is mixed with P. arecac range from 21—28.0 microns, the 
mean being 24.70 microns. Oospores have not been formed, 
after a month, when No. 3 was grown, in mixed culture, 
with No. 7 ( P . meadii Mcllae) on Green Pea Agar. 

This suggests a relationship between No. 7 (/\ meadii 
McRae) and No, 3, which is further confirmed by the fact 
that oospores are formed after ten days on Green Pea Agar, 
if No. 7 ( P meadii McRae) is grown in mixed culture with 
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No. 8 (from //. snbdarijja L.) They range on this medium 
from 18.0—27 microns, the mean of 50 being 2-5.04 microns. 
The oospores formed in the mixture of No. ‘5 with No. 8 
range from 19 —28 microns the mean being 28.80 microns. 

The sporangia of No. 7 (P. mead it McRae,* are slightly 
larger than those of No. 8, but the length to width ratio 
is the same (1.82 and 1.84 on Green Pea Agar) (Fig. 2). 
The sporangia of No. 12 (P. arevae Coleman) are nearer in 
size to those of No. 8, but the length to width ratio is slightly 
smaller (1.28 and 1.84). 

The mycelium and type of growth on various media, 
is very similar for all three strains. 

If No. 7 (P. nieadti McRae) and No. 12 (P. arecae 
Coleman; are considered to be strains of one species, then 
No. 8 can be included in this species, under the name—for 
the present—of P. vieadii McRae, since it behaves similarly 
to that species in mixed culture, and has a similar mor¬ 
phology. The oospores formed when No. 8 and No. 7 are 
each grown with No. 8 in mixed culture, are rot formed 
until the tenth day, while in the mixtures with No. 12 (7\ 
arecae Coleman) they appear in abundance after the fourth 
day. P. vieadii McRae is known occasionally to form oospores 
in pure culture in India, and in the mixtures with a distinct 
species (No. 8), oospores are also formed; but it is uncertain 
to which of the two species they belong, since there ip no very 
significant difference in size between these oospores and those 
formed in the meadii , and arecae mixtures, and mixtures of 
No. 8 with strains of No. 18, and No. 16 (P. parasitica Dast), 
and Nos. 1 and 2 (P. pahnivora Butl. rubber group). (See 
page 87). 

No. 4 Piiytophthora sp. obtained from Black Stripe 
of Hevea, in Malacca, 1928. 

The fungus was isolated from the wood of a tree affected 
with Block Stripe. The affection was slight, only two thin 
stripes being evident. The tree was .growing in a native hold¬ 
ing and was apparently the only one attacked by this disease. 
Almost all the other trees in tapping were badly affected with 
Mouldy Rot, but in no case were the two diseases found on 
one tree. Three days after the culture was prepared, large 
numbers of oospores, with amphigynous antheridia, were 





CLAS S RATIO OF LENGTH TO WIDTH 

fig. a 
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formed on the surface of the medium. A few nporangia had 
formed, and these were present in large numbers on the follow¬ 
ing day. It was soon evident that the fungus was identical 
with No 5 which had been isolated from Uevea pods in the 
previous year. 


No.O Phytophthora si\ obtained from Pod Rot of 
Hevka, in Selangor, 1927. 

In December 1927, some pods of Uevea which were rather 
laic in forming, fell from a tree while still green. The pods 
were discolored with dark, watery, green patches, yome near 
the stalk end and others at tlie opposite end. Cultures were 
prepared and freed from impurities in the usual way. 

Tjik fungus in culture. 

Quaker (MU Agar. 

In two days there is a good surface growth of mycelium, 
but aerial mycelium is not produced until after fourteen days, 
and even then it is very scanty. The first cultures from the 
pods produced oospores in large numbers, but only a few 
sporangia until the seventh day. In subsequent transfers 
however, sporangia developed early. They are uregulai in 
shape. No definite chlam.ydospores are formed, but some of 
the spore forms are circular. The sporangiophore is irequent- 
ly inserted laterally. 

Green Pea Agar. 

No aerial mycelium is formed on this medium, but the 
surface growth is good. Sporangia are formed in two days 
on the surface and in the medium; they are produced in 
abundance and are very irregular in shape. Rome are broadly 
ovate; some are circular with no papillae; others are long 
and narrow with prominent papillae, obpyriform, or curved. 
Oospores appear after the fourth day in large numbers, both 
on the surface and in the medium. 


Potato Agar . 

The fungus does not grow well on this medium; there is no 
aerial mycelium formed and the mycelium in the medium 
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is scanty, but the hyphae are larger than usual. Oospores 
are formed, but they are very few in number. .1 large num¬ 
ber or oogonia with antheridia develop, but the majority dis¬ 
integrate without forming oospores. No sporangia are formed 
up to three weeks. 

Potato dextrose Agar . 

On this medium there is sometimes a slight aerial growth 
which is rather tufted. The medium becomes cloudy and 
wrinkled (bacteria were proved to be absent). Sporangia are 
sparingly produced at first, and large numbers of oospores 
develop in the medium. 

Maize Agar . 

Scanty aerial mycelium may be formed on this medium, 
but the surface growth is good. Sporangia and oospores are 
formed in large numbers. The majority of sporangia are of 
the more narrowly ovate type, and many of them have the 
sporangiophore at the side. 

Potato Blocks in Roux Tubes. 

There is no growth on this medium. 

Malt Extract Agar. (Leonmn 9 s formula). 

Growth is entirely submerged. Large numbers of spor¬ 
angia are produced after two days. They are very mis- 
happen, some are curved and distorted, others are long and 
narrow and rounded at both ends, having no papillae. A 
few are roughly circular, thick-walled, types with no papil¬ 
lae. No oospores are formed up to the fifth day, but large 
numbers are present by the fourteenth day. Many are 
coloured yellow brown. 

Water and Bean . 

In two days a fair quantity of mycelium is present. 
Sporangia and oospores are formed on the fourth day. The 
sporangia are more regular in shape than those on solid 
media some are broadly ovate, and some are almost spherical. 
A number of the sporangia look like chlamydospores but they 
are rather thinner walled than these bodies, and many, which 
appear to be circular at first, shew papillae when focussed 
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more carefully. The elongated forms are absent, or few in' 
number, in the earlier stages of growth. Measurements of 
sporangia and oospores are given in Table 5. 

TABLE 5. 

Sporangia and oospores of No. o Phytophthora sp . 
from Hevea pods, in Selangor , P'.M.S. 

Sporangia. 


Medium 

Number 

mea¬ 

sured 

Range in 
microns 

Mean in 
microns 

Range of 
L 

■w 

Mean of 
L 

W 

Potato-Dextrose 

100 

27-S3 x 20.5-42 

44.31 x 27 89 

1.12-2.48 

1.56 

Agar 

Maize Agar 

100 

so-so * 21-39 

45.85 x 27.42 j 

1.09-2.85 

1.73 

Quaker Oats Agar 

100 

30-60 x 21-4S 

45.06 x 31.13 

1.05-2.57 

1.47 

Green Pea Agar 

100 

36-60 x 2139 

46.74 x 32.07 

1.15-2.14 

1.46 

Water & Bean ... 

100 

36-44 x 27-36 

39.13 x 33.13 

1.08-1.33 

1.17 


Oogonia & Oospores. 


Medium 

Number 

mea¬ 

sured 

Range of 
oogonia in 
microns 

Range of 
oospores in 
microns 

* 

Mean of 
oogonia in 
microns 

Mean of 
oospores in 
microns 

Quaker Oats Agar 

100 

17-30 

15-24 

25.25 

20.43 

Green Pea Agar 

50 

21-28 

18-24 

24.76 

20.17 

Maize Agar • 

50 

— 

18-26 

— 

22 .00. 

Potato-Dextrose Agar 

50 

21-32 

17-26.8 

27.74 1 

23.25 


Inocvlotion Experiments . 

No. 1—The tapping nuts of two Hevea trees were inoculated 
„ with mycelium and zoospores,. The trees were tap¬ 
ped daily, and, in four days, shewed signs of Black 
Stripe. The fungus spread downwards into the wood 
v below the cut, and, near the cut, penetrated into 
the wood to a depth of half an inch. 

No. 2-~~A little Agar medium containing spores and myce¬ 
lium of the fungus was smeared over the bark of a 
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tree in tapping just above the cut. In five days 
definite Black Stripe symptoms were present. 

ITo. 3—The leaves and petioles of a growing rubber seed¬ 
ling were inoculated, by placing a little agar me¬ 
dium, containing mycelium and zoospores, on the 
leaves and at the junction of the petiole anti the stem. 
The leaves and stem were pushed into a flask con¬ 
taining wet cotton wool. The inoculated leaves fell 
in two days but no rot was noticed. 

"No. 4—Toung and old leaves of a rubber needling were 
inoculated as above, but the leaves were folded to 
retain a small drop of water. Zoospores were placed 
in the water drops which did not evaporate for two 
days. After six days a watery spot, less than half 
an inch in diameter, developed on some of the young 
leaves. Hyphae were present in the spo*s, but at¬ 
tempts to re-isolate the fungus were unsuccessful, 
probably owing to the large, numbers of protozoa and 
bacteria which developed in the cultures. The older 
leaves were not affected. 

No. !)—The above experiment was repeated but only one leaf 

became diseased. 

« 

No. 6—Two Hevea seedlings were wounded and inoculated 
at soil level. The result was similar to that of ex¬ 
periment No. 11 with fungus No. 3. The seedlings 
were not killed after a month, but the fungus was 
present in the stem and was reisolated at ihe end of 
this period. 

No. 7—Six Hevea pods were sterilised with corrosive subli¬ 
mate, washed in sterile water, put into sterile, moist 
jars, and inoculated at the stalk end. Three pods 
were wounded, two were unwounded, and one wound¬ 
ed pod was kept as a control. In six days the 
wounded pods were covered with mycelium, and a 
little mycelium was present on the unwounded pods, 
which were discolored near the stalk. On the eighth 
' .day these stalks became covered with a mixture of 
Gloeosporium sp. and Phytophthora, The control 
developed Gloeosporium on the tenth day (probably 
introduced by mites). Oospores were found in the 
mycelium on the pods; they were yellowish in colour. 
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No. g—Castor Oil seedlings were killed by the iungus in 
four days. 

No 9—Untapped Hevea bark was wounded and inoculated 
with mycelium and zoospores. In fourteen days a 
patch had formed in the bark and wood. Oospores 
were found in the tissues of the wood. 

No. 10—Potato tubers were sterilised in corrosive eubliraate, 
wounded and inoculated, and kept iu sterile jars. 
The result was negative. 

No. 11—A tobacco plant was wounded and inoculated on the 
stem above soil level. The result was negative. 

No. 12—Ail immature papaya fruit was wounded and inocu¬ 
lated and kept under a bell jar. The fruit remained 
healthy for twenty days after which it slowly de¬ 
cayed. The control gave a similar result, and, since 
the original fungus was not recovered fron* the ino¬ 
culation, the result must be considered negative. 


Description. 

Mycelium .—The mycelium is non-septate when young, 
but in cultures of a month old, septa are frequently formed. 
The hyphae are but slightly branched and are rarely 
wider than 5 microns, the average being about 4.6 microns. 
Aerial mycelium is absent or very scanty. A little may be 
formed on Maize Agar after fourteen days but sometimes 
none is formed. 

Sporangia .—These are of several types and vary greatly in 
shape on Agar media. The papillae are sometimes pointed and 
sometimes round. The sporangiophore is very frequently 
inserted at the side, especially in the case of curved sporan¬ 
gia. In a few instances there is a swelling in the sporan¬ 
giophore some distance beneath the sporangium and imme¬ 
diately above this swelling there may be a septum. Spheri¬ 
cal. papillate sporangia, sometimes with thicker walls than 
normal, are common, and in some cases the papillae are not 
very .evident. These types look like chlamydospores, but if 
the cover slip is moved carefully, some of them turn over and 
papillae can then be seen. No true chlamydospores, either 
intercalar or terminal, have been found. 
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Oospores. —These bodies are produced early and in large 
numbers, on all the Agar media, and in water culture. The 
oogonium is characteristically “funner* shaped and is sur¬ 
rounded at the base by the antheridium through which it 
appears to have penetrated. Paragynous antheridia have not 
been seen. The oospores frequently almost fill the oogonial 
cavity, and have fairly thick, smooth walls (about 3 microns 
wide). They are not definitely coloured on Green Pea Agar, 
but in one month old cultures on Maize Agar they are some¬ 
times brownish, and on Malt-Extract Agar the majority are 
slightly yellowish. The contents are granular and oily; a 
vacuole is frequently present. 

Taxonomy .—The fungus has not been previously report¬ 
ed from Malaya, and it differs from No. 7 (P. meatlii Mcltae) 
wbicb causes Hevea pod-rot in South India. The absence of 
aerial mycelium, the shape of the, oogonium, the smaller and 
more numerous oospores, and the larger length to width ratio 
of the sporangia of the Malayan species, are sufficiently signi¬ 
ficant characters to separate it from No. 7 {P . meadii. McRae). 
The absence of chlamydospores, and the nbn-production of 
aerial mycelium, separates the species from Nos. IS and lfi 
(P . parasitica Dast.), and Nos. 9 and 10 ( P . coloco stae Ran), 
Nos. 1, 2, 11, 18, 19 and 20 (P. pohnivora Bull.), and 
Dastur’a species from Hevea in Burma (8). Significant 
differences also exist between the Malayan fungus and No. 21 
(P . cinnamomi Rands), No. 12 (P. arecae Coleman), P. 
erythroseptica Pethyb. (N.L.), P. infestam Mont, de Bary 
(N.L.), and P . Jatrophae Jens. (N.L.). 

The exclusively amphigynous antheridia and other cha¬ 
racters separate it from P . cactorum Cohn an/1 Lebert. (N.L.), 
P. fagi Hartig (N.L.), P. syringae Kleb. (N.L.), P . Paeoniae 
Cooper & Porter (N.L.), P. pint Leonian (N.L.). 

Rosenbaum (9) established a Phaseoli group in his classi¬ 
fication of the Phytophth/)rae , and the Malayan species would 
be included in this group from the fact that the antheridium 
is at the base of the oogonium. The members of this Phaseoli 
group are P. phaseoli (N.L.), P. erythroseptica (N.L.), No. 
12 (P. arecae), No. 13 ( P . parasitica), and P . infestans (N.L.). 
Of these species P . phaseoli is perhaps nearest to the local 
species, but the sporangia are stated to be small, (27.87 x 
19.06 microns) and fluffy aerial mycelium is formed on Oat, 
JC&ixe, and Bean Agars, On Malt Extract Agar P. phaseoli, 




Class ratio of leu it u to width 

FIG. 4. 
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according to Leonian (10), forms but few sporangia, moderate 
aerial mycelium, and does not form a Colony. The Hevea 
.species forms a colony, tty mm. in diameter, in two days at 
25°—30°C., and produces large numbers of sporangia and no 
aerial hyphae. 

These differences are considered to be sufficiently signifi¬ 
cant. to separate the Hevea species from P. phaxeoli Thaxter, 
and it is proposed to regard it as a new species, and to name 
it 7\ hereae (Thompson). The species has been examined by 
the Mycologist (S. F. Ashby) at the Imperial Bureau of 
Mycology who states “It has not been possible !'» refer this 
to any known species”. The description is as follows: — 

Phy tophi hora hereae n.sp,—Mycelium submerged on 
Agar media, and not formed on Potato Blocks, non-septate 
when young, 2-7 microns in width. Sporangia present on most 
Agar media, and in water culture to which a seed of Vigna 
ratjang is added, but absent or few in number on Potato 
Agar; somewhat irregular in shape, varying from spherical 
to narrowly ovate; sporangiophore frequently inserted later¬ 
ally. Range of sporangia 27-00 x 20.5-48 microns, average 
of 400 = 45.49 x 29.62 microns. Mean ratio of length to 
width =- 1.55. Oogonia and oospores freely formed on Potato- 
dextrose and other Agar media and also in water. Oogonia 
broadly funnel shaped with amphigynous antheridia. Oos¬ 
pores round, smooth, and thick walled, not always coloured 
distinctly. Range of 200 oogonia = 17-tt2 microns, mean 
= 25.91 microns, range of 250 oospores = 15-20.8 microns, 
mean = 21.40 microns. Parasitic in Malaya on bark and 
fruit of Jfevea hraxilieasn (H.B.K.) Muell. Arg. Para 
Rubber. 


No 0 PimopiirHoiu sr». isolated from Patch Cankfj? 
of Hevea iwastliensis in Relanhou F.M.S. (1926). 

The fungus was obtained from the barfc of a ten year old 
rubber tree which had never been tapped. The tree was one 
of three in a group and all were diseased, having one or more 
patches of .discolored bark about four feel from the ground. 
The patches were not larger than roughly 2-tt inches in dia¬ 
meter and the disease had penetrated into the woqd. The 
fungus was isolated from the inner cortex which was greyish 
red in colour. 
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Geowth in Cultuee. 

Quaker OaU Agar. 

After five days there is a copious growth of somewhat 
lanate aerial mycelium. Sporangia are sparingly produced 
until after the ninth day when the number increases. 


Maize Agar. 

The growth is similar to that on Quaker Oats Agar. 


Green Pea Agar. 

'A fair amount of aerial mycelium is present in three days. 
Sporangia may be present on the fourth day and are. numer¬ 
ous after twelve days. 


Potato dextrose Agar. 

After five days there is copious aerial mycelium present. 
Sporangia are present after the seventh day. Growth on this 
medium is similar to that of No. it on the same medium. 


Potato Agar . 

Growth is mostly in the medium, aerial hyphae being 
scanty. No sporangia up to the fourteenth day. 


Potato Blocks in Roux Tubes. 

The fungus grows slowly on this medium, but in time a 
quantity of aerial mycelium is formed. Sporangia are not 
formed until after a month. 


Baked Slices of Young Papaya Fruit. 

There is a strong growth of aerial mycelium, but no 
sporangia until after fourteen days and then only a few 
develop. 


Water and Bean . 

In two days the water contains a good growth of myce¬ 
lium in groups, probably formed by zoospores liberated from 
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sporangia in the inoculum. In three days large numbers of 
sporangia are present. 

MaH Extract, Agar .—(Leonian’s formula). Growth on 
th.'S medium is similar to that of No. 3 and No. 7 (F. meadii 
McRae), on the same medium. Mycelium is sparsely aerial 
in six days, and sporangia few in number on the fourteenth 
day. The number increases after a month but they are not 
numerous. 


. Description. 

MyceHum .—This is produced copiously on most media. 
The aerial hyphae are little branched and range from 1.5—(> 
microns in diameter. The submerged mycelium is more bran¬ 
ched and the contents more granular. The hyphae range 
from 2—9 microns in diameter. 

Sporangia .—These are regular in shape, curved types 
being rare. The majority are inclined to be somewhat broadly 
ovate, (1/w ratio less than 1.50) and have prominent papillae. 
The sporangiophore is usually at the base, rarely lateral, and 
part of it may remain attached to the free sporangia. No 
definite chlamydospores have been found, but circular spore 
forms are developed. Some of these have papillae which are 
often difficult to see, but in some no papillae '*an be distin¬ 
guished. These types were, at first considered to be ohlamy- 
dospores, but they are not so thick walled as the chlamy- 
dospores of No. 1 (P. pahnivora Bull.) or No. 13 ( P . parasi¬ 
tica Dast.) They range from 27-42 microns in diameter, and 
are probably similar to those forms found in species No. 3, 
No. 5 and No. 7, and to the reduced sporangia which were 
described in the species obtained from Black Stripe in 191(> 
(2). A few elongated, narrowly ovate, sporangia, are also 
developed, especially on Maize Agar, and in old water and 
bean cultures. In the latter medium sporangia are very 
numerous; at first they are broadly ovate and resemble those 
of No. 3 and No. 7 ( P . meadii McRae), but later on distorted 
forms sometimes appear which' are very long and narrow. 
Circular forms, with no papillae are fairly numerous. 

Zoospores .*;—The sporangia when placed in water germin¬ 
ate directly, or may produce zoospores. The large sporangia 
do not often produce zoospores, but the smaller ones do so, 
soon after they are placed in water, No difficulty has been 
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experienced in obtaining zoospores, from sporangia which 
have developed in cultures grown purely on artificial media 
for long periods. They are produced in the usual manner, 
escaping one by one or in groups, from the opening in the 
papillae of the sporangia. 

Oospores. —No oospores have been formed in pure culture 
on any medium. 

Measurements of sporangia have been obtained from 
cultures soon after the appearance of the sporangia. The 
circular forms without papillae have not been included, as 
they are regarded as being reduced sporangia. 


TABLE 0. 


Sporangia of No. (> Phytophthoru sp. isolated from. Patch 
Coaler of 71 even , in Selangor , F.M.S. 1926 . 



Number 

Range 

Mean 

Range of 

Mean 

of 

T 

Medium 

mea- 

in 

in 

L 


flured 

microns. 

microns 

•w 

L 

W 

Potato-Dextrose 

Agar 

200 

’ 27-69x21-45 

41.57x30.34 

1.10-1.82 

1.33 

Maiae Agar 

100 

33-63x24-39 

42.OHx29.fiO 

' 1.11-2.50 

1.45* 

»» «* 

100 

27-03x21-42 

42.08x90.9fi 

1,10-2.33 

1.39 

Quaker Oats Agar 

100 

33-30x27-45 

4fi.98x38.87 

1.18-2.22 

1.39 

Green Pea Agar 

200 

27-72x21-45 

43.8Sx27.38 

1.02-2.20 

1.33 

Water & Beau ... 

50 

33-33x24.42 

46.00x32 15 

1,18-1.80 

1.44 


* fresh isolation. 


Inoculation Experiments. 

No. 1—Two Hevea seedlings, two mouths old were wounded 
and inoculated, with mycelium and /oospores (a) at 
the collar, (b) on the stem three inches from the 
ground, (c) on the leaves and petioles. All were kept 
moist with cotton wool. 

Some of the inoculated leaves fell after a week, but 
there was no discoloration. The tissues of the stem 
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and collar were discolored similarly to those of the 
seedlings inoculated with species No. 1, No. 3 and 
No. 5, but the plants were not killed. The fungus 
was recovered in culture from the wood. 

No. 2—Untapped bark of six Hevea trees was lightly scraped 
and inoculated. After eighteen days a patch 3£" 
x 2" had formed and the wood was penetrated to the 
depth of about £ an inch. The fungus was reisolated. 

No. 3—Unwounded bark of Hevea was inoculated by smear¬ 
ing a portion of a culture over the bark and keep¬ 
ing it moist. In five days rubber was found on the 
outside of the bark, under the inoculation, and, on 
opening up the bark, a patch 3" x 2" was found which 
involved the wood to a depth of quarter of an inch. 
The patch was similar to those found in injure. The 
fungus was recovered from the wood. 

No. 4—Tapped bark of Heren was inoculated and Black 
Stripe developed in four days. The stripes were 
somewhat broader than those obtained with fungus 
No. 1. 

No. 5 —Hevea pods were flamed, put into sterile jars, wound¬ 
ed slightly, and inoculated by placing a little my¬ 
celium and zoospores in water near the stalk end. In 
seven days the pods were rotted and covered with 
mycelium. 

No. 6—Similar to Experiment No. 5 but the pods were 
unwounded. Tn eight days the pods were beginning 
to rot near the point of inoculation and after ten days 
mycelium appeared all over the pods. The fungus 
was recovered in culture along with Gloeosporivm 
sp. The controls remained healthy for twelve days 
after which they became covered with Gloeosporium 
sp. and rotted. 

No. 7—Potato tubers were wounded, inoculated with my¬ 
celium, and kept in sterile jars. Tn six days the 
tubers rotted and mycelium was present in the 
tissues. No aerial hyphae were formed. The con¬ 
trols were unaffected. 
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No. 8—Two young papaya fruits were wounded and inocu¬ 
lated. There was no evident results for twelve days, 
after which mycelium appeared and the fruits rotted. 

No. 9—Two plants of Colocasia antiquarian Sell, were in¬ 
oculated The result was negative. 

No. 10—Tomato and Tobacco plants of varying ages were 
wounded and inoculated, but the result was negative. 

No. 11—Three young Castor Oil Plants, umvotinded, were 
killed by the fungus in five days. 

The results of the inoculations are summarised in 
Table 7. ( 4- ve = positive; — ve - negative.) 


TABLE 7. 


Host Plant 

Wounded 

"i 

no 1 
t SS , 

° o 1 

' 

a 

Point of 
inoculation. 

Result. 

Niunbcr 
of days. 

Hevea Bmsiliensis 


w 

Collar and 

+ ve 

80 

Mnell. Seedlings 



stem 



hfovea Brasiliensis 


w 

Leaf and 

- ve 

80 

Muell. Leaves 



petiole 



Hevrn Brmilttmis 


w 

Trunk 

+ ve 

18 

Mnell. Bark 






Hevea Brasiliemis 


IT 

do 

+ ve 

5 

Muell. Bark 






Hevea Brasiliawtin 


W 

Tapping cut 

+ ve 

4 

Muell. Bark 





Hevea Brasiliemis 


w 

Stalk end 

i ve 

7 

Muell. Fruit 






Hevea Brasiliensis 


u 

do 

+ ve 

8 

Muell. Fruit 






Solatium Tubero¬ 


w 

Tubers 

+ ve 

6 

sum L. ... 






Carira papaya L. ... 


w 

Fruit 

+ ve 

12 

Colormia antiquorum 


w 

Leaves & 

| - ve 

80 

Seh. 



collar 

i 

i 


Nieotiana tabarum L . 


w 

Stem 

-ve 

80 

Lycopersicum 


w 

do 

- ve 

80 

esculentum Mill. 





i 

Rirrinus rommtmis L. 


u 

do 

+ ve 

i 5 

i 
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Mixed cultures and Taxonomy 

No. 6 has been grown in mixed culture with Nos 1, 2, 8, 
7, 8, 11, 12, 18, 14, 16, 18, 19 and 20, but oospores have not 
been formed. It is therefore difficult to assign No. 6 to any 
species. The absence of typical chlamydospores, and differen¬ 
ces in growth on various media, separate it from Nos. 1, 2, 
11, 18, 19 and 20 ( P . palmivora Butl.) and No. 18 ( 1 J . parti- 
dtica Bast). In water culture and on Malt extract Agar and 
Potato-dextrose Agar, there is a resemblance to l \ tnradii 
McRae (No. 7 and No. *8.) On Green Pea Agar the aerial 
growth of Nos. 6, 7 and 8 is similar, and many of the spore 
forms are of the same type and have approximately the same 
ratio of length to width (Fig. 2). Nos. 6, 7 and 8 are alike in 
developing circular spore forms without papillae, and with 
thinner walls than the chlamydospores of P. palmivora Butl. 
No. 7 and No. 8 behave identically in mixed culture and are 
considered to he of the same species, but No. 6 has given no 
results in mixed culture. Morphologically, it comes nearer 
to Nos. 8 & 7 (P. meadii McRae) or No. 12 ( P. arecae 
Coleman), when grown in culture in this country, than to any 
of the other species or strains examined, hut, until oospores 
have been obtained, it cannot be given a specific name. 


No. 8 Piiytophthora sp. isolated from \ DISEASE 
of Hibiscus sabdariffa L. var. altissima 
(Roselle Fibre). 

During the slump in rubber in 1922-1924 some interest 
was taken locally in the cultivation of Roselle fibre. A 
disease soon appeared, which, under certain conditions, was 
capable of doing considerable damage. 

Symptoms. 

When the plants are about two feet high or more, the 
stems of some of them become discolored, at soil level, by 
a dark brown, almost black, band, which extends slowly up 
the stems to a height of from three inches to more than a 
foot. The leaves and tips of these plants droop, but death 
does not take place rapidly. Sometimes the epidermis of 
affected plants splits, after rain, near the border of the 
healthy and diseased tissue, and gum exudes. The 
epidermis is somewhat sunken in the discoloured area on which 
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the cell walls form a network. The disease progresses more 
rapidly in the cortex than in the wood vessels, and the cortex 
at soil level appears to be the first part attacked. Secondary 
organisms e.g. Fusarium spp. and bacteria invade the tissues 
soon after they are attacked, and render isolation of the causal 
organism a matter of some difficulty. Some of the roots are 
affected near the collar, but others do not decay until the 
plant dies. 

The tissues in the cortex of diseased plants are full of 
mycelium. Some of the hyphae are large and nonseptate and 
are mainly intercellular, and accompanying these are smaller 
septate hvpbue. Isolations from the advancing edge of the 
disease usually yield a species of Phytophihora mixed with 
a species of Fusarium . It was found difficult to separate 
these two fungi, but it was eventually accomplished by in¬ 
oculating-rubber bark with a portion of an impure culture. 
The Phytophihora penetrated into the rubber wood and was 
obtained pure when reisolated. 

Pure cultures of the Fusarium sp. failed to attack Roselle 
plants, and, since the Phyfophthora sp. can reproduce the 
disease, it was considered to be the causal agent. 


Growth in Culture. 

Mycelium .—The fungus grows well on agar media, 
producing copious aerial mycelium on Quaker Oats Maize and 
Green Pea Agars. On Potato-Dextrose Agar, in Petri dish 
culture, the mycelium is lanate and not compact, and the 
growth is somewhat zoned. The hyphae vary iti width from 
2—10 microns, the majority being about 6 microns wide. The 
aerial hyphae are only slightly branched. 

Spwungia .—These are formed sparingly and late on 
Quaker Oats and Maize Agar, but on Green Pea Agar they 
are present in good numbers after fourteen days. They are 
broadly ovate (1/w ratio = 1.25) and have prominent papillae. 
Zoospores are freely produced when sporangia are placed in 
water. In water and bean culture or in plain water large 
numbers of sporangia are produced in three days. They are 
slight^ferger than those formed on Agar media and gome are 
almost circular, but the length to width ratio is practically 
the same (1.23.) 
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Chlamydospores .—On Quaker Oais and Maize Agars 
brownish chlamydospores are formed in abundance after four¬ 
teen days. They are more numerous than spoiaugia on these 
media, but Jess numerous on Green Pea Agar. They are 
terminal or intercalar and range from 21-45 microns in 
diameter, the mean being in the neighbourhood of JJO microns 
on Agar media, and dG microns in water culture. 

Oospores .—No oospores have been formed in pure culture 
on any medium. 

Measurements of sporangia and chlamydospores have been 
obtained from cultures on Green Pea and Quaker Oats Agar, 
and from water culture. These are given in Table 8. Only 
•10 sporangia were measured on Quaker Oats Agar as only a 
few had formed. 


TABLE 8. 

Sporangia ami Chlam ydospores of No. 8 Phylophthorn sp. 
isolated from Hibiscus Sabdariffa L. from 
Selangor F.M.S. (1928). 


Sporangia. 



Number 

Range 

Mean 

Range of 


Medium. 

mea¬ 

in 

in 

L 

■i!H 


sured. 

microns. 

microns. 

W 

H 

! 

Green Pea Agar 

100 

30.34 x 24-45 

43.57 x 35.65 

1.06-1.75 

1.25 

Quaker Oats Agar 

30 

30-64 x 24-30 

30.00 x 31.62 

1.07-1.77 

1.24 

Water k Bean .. 

100 

30-63 x 24-51 

45.05 x 36.33 

1 06-3.01 

1.23 


Chlamydospores . 


Medium. 

Number 

measured. 

Range in 
, microns. 

Mean in 
microns. 

Green Pea Agar 

100 

25-45 

32.64 

Quaker Oats Agar 

100 

21-45 

30.93 

Water and Bean 

100 

25.5-45 

86.69 
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Inoculation Experiments. 

No. 1—Six Roselle plants were wounded and inoculated, at 
soil level, with mycelium and zoospores from & 
culture of the Phytophthora . In twelve days the 

typical symptoms of the disease were present; the 
fungus had travelled seven inches up the siem. The 
fungus was reisolated. 

No. 2*—Six Roselle plants were ioculated with the Fusarium 
sp. also isolated from diseased tissues. The result 
was negative. 

No. 3—A Roselle plant was inoculated on the stein one foot 
from soil level. In six days the disease was present 
on the stem, which had a brownish black band on 
four inches of the surface and in the cortex. 

No. 4—Untapped Hevea bark, lightly wounded, was in¬ 
oculated. Patch Canker developed in ten days, the 
wood being slightly penetrated. 

No. 5—The tapping cuts of two rubber trees were inoculated. 
Black Stripe was present in four days. 

No. f—Two Hevea fruits were wounded and inoculated with 
the fungus. In ten days mycelium appeared on the 
pods which were rotted. 

No. 7—Potato tubers were inoculated with the fungus. In 
six days the tubers rotted. 

No. 8—A young papaya fruit was inoculated but remained 
healthy for over a month. 


Mixed Cultures and Taxonomy 

Since oospores have not been found in pure cultures, 
various mixed cultures were made and oospores were obtained 
in certain cases. The antheridia were always amphigynous. 
The results are given in Table 9. Green Pea, Maize and 
Quaker Oats Agar were used but Green Pea Agar was found to 
be most satisfactory. (+ ve « oospores present; —ve = 
oospores absent). 
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TABLE 9. 

Oospores in mixed cultures of No. 8 wilh other species of 
Phytophthora. 


Mixture. 

Result 

Number of 
Days. 

Mean 
Diameter 
in mierons. 

No. 8 & No. 1 P. Palmivora rubber 




group 

+ ve 

0 

22.07 

No. 8 & No. 2 „ „ 

+ ve 

5 

28.01 

No. 8 & No. 18 „ „ 

+ ve 

0 

22.C9 

No. 8 & No. 11 #t cacao group 

- ve 

30 

— 

No. 8 & No. 8 P . meadii (Malaya) 

+ ve 

10 

28.80 

No. 8 & No. 7 P. meadii (India) .. 

+ ve 

10 

23.04 

No. 8 & No. 12 P. arerae „ 

- ve 

80 

— 

No. 8 & No. 18 P. parasitica 




(India) 

+ ve 

4 

21.16 

No. 8 & No. 10 P. nicotiawe 




(Sumatra) 

No. 8 & No. 6 Phytophthora sp. 

+ ve 

4 

23.07 

Heim F. M. 8. 

- ve 

80 



From the above table it will be seen that oospores are 
formed when No. 8 is grown in mixed culture with members 
of the rubber group of P . palmivora Bull. (Nos. 1, 2 and 18), 
but not when grown with a member of the cacao group (No 11.) 
This indicates that the Hibiscus species may possibly be a 
member of the cacao group of P. palmivora Butl. Ashby,* 
who also obtained oospores only in the mixture with the rub¬ 
ber group, considers tkat the Hibiscus species is an atypical 
member of the cacao group of P. palmivora Butl. 
The oospores are formed in five or six days while those 
formed in the mixtures with No. 7 ( P . meadii) from 
India and No. 3 from Malaya do not appear for len days. 
Furthermore No. 8 differs from P. meadii in forming 
chlamydospores in abundance, a feature also in common with 


* Private communication. 
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P. palmirora* Ashby has observed that some of the sporangia 
of No. 8 in water culture separate with a short pedicel attached 
in the same manner as in P . pal mi rota Butl. Consequently 
if Gadd’s (6) theory of heterothallism in P. palmirora (faberi) 
is accepted, the thallus of No. 8 can be regarded as being 
complementary to that of a member of the rubber group of 
P. palmirora and therefore No. 8 can be assigned to the cacao 
group of that species. The oospores formed in mixtures of 
No 8 with the local and Indian strains of P. meadii McRae 
may be regarded as belonging to P. meadii or as hybrids in 
which P. meadii , known to be homothallic, supplies possibly 
the male elements and No. 8 the female elements. Gadd (11) 
has suggested that this is probably what occurs when large 
oospores appear in mixtures of small oospore forming strains 
of P. parasitica Hast and P. palmirora Butl. 

Ashby (7) has merged P. parasitica Dost, and P. mcoh - 
anae B. de H. into one species — P, parasitica Dast. The 
writer has obtained from India P . parasitica Dost (No. 18), 
isolated from Ricci mis communis L., and P. nicotianae B. de 
H. (No. l(i), isolated from tobacco in Sumatra. These two 
species are identical in growth and neither of them have form¬ 
ed oospores in pure culture in Malaya.' No. 8 is also morpholo¬ 
gically similar to these two strains and in pure culture the 
three are identical in growth, and behave similarly if in¬ 
oculated into Herea hark (causing Patch Canker and Black 
Stripe), and into Roselle (causing will). 

The similarity in the spores of the three species on Green 
Pea Agar is shown in Table 10. 

TABLE 10. 


Details of the spore forms of No. 13, No. 16 and 
No. 8 on Green Pea Agar. 


Species. 

Mean of 
Sporangia 
in microns. 

i 

Mean of 
Chlamydospores 
in microns. 

Mean ratio of 
L 

IT 

No. 18 

45.89 x 85.97 

86.19 

1.26 

No. 16 

46.77 X 86.29 

85.67 

1.28 

No. 8 

48.57 x 35.65 

32.64 

1.25 
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The figures are practically identical in Nos. 13 and 16 and 
those of No. 8 are only slightly smaller. 

Consequently on morphological grounds, No. 8 can be 
considered to be of the same species as No. 13 and No. 16 viz. 
P. parasitica Dost. Sect, macrospora. Furthermore, as shown 
in Table 9, oospores are formed when No. 8 is grown in mixed 
culture with No. 13 and with No. 16, and they are formed 
in four days. This suggests that No. 8 is heterothallie, and 
that its thallus is complementary to that of No. 13 and of 
No Hi and that these are also heterothallie. But No. 13 is 
known to be homothalfic, since it is known to form oospores 
in pure culture in India and in England, and No. 16 (which 
came from the same area in Sumatra as the species in which 
Ashby (7) found oospores, in pure culture, in England) may 
also be homothallic. Tp to the present No. 8 has not formed 
oospores in pure culture in England, but it is possible that 
it may do so eventually, in which case the question would 
be settled, and No. 8 could not be considered to be a member 
of the cacao group of P. palmirora But.L, and the oospores 
formed in the mixture with that species could be looked on 
as hybrids. The larger oospoies obtained by Ashby (5) and 
Lester Smith (12), in mixtures of P. palvntora and 
P. parasitica , were obtained from oospore forming strains of 
P. parasitica and thus were probably hybrids as (iadd sug¬ 
gests (11). No. 13 and No. 10 have not formed oospores in 
Malaya, and recently, the writer mixed them in culture with 
both groups of P. palmiroia , and with each other. The re¬ 
sult was as follows: 

No. 13 & No. 1 P. palmivora rubber group = — ve 30 days. 
No. 10 & No. 1 ,, ,, ,, —ve 30 ,, 

No. 13 & No. 11 ,, cacao ,, i- ve 4 ,, 

No. 16 & No. 11 ,, ,, ,, + ve 4 ,, 

No. 13 & No. 16 Two strains of P. parasitica — ve 30 ,, 

This shews that No. 13 and No. 16 both behave similarly 
in forming oospores when mixed with a member of the 
cacao group of P . palmtvom (No. 11). None were formed in 
mixtures with the rubber group, neither were any formed 
when No. 13 and No. 16 were mixed together. This indicates 
that No. 13 and No. 16 are of the same biologic strain, and 
that they can be regarded as atypical members of the rubber 
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group, of P. palmivora Butl. Since No. 8 can be included in 
the cacao group of P . palmivora , then the three fungi, Nos. 
8, 13 and 16, can be referred to one species via. P. palmivora 
Butl., but they can also be referred to P. parasitica Dast., 
since they are typical of the species (No. 13) which came 
from India as the type of the species. 

The oospores formed in the mixtures of Nos. 13 and Ifi 
with the cacao group of P. palmivara may be hybrids, and 
the result comparable to that obtained by Ashby and Lester 
Smith, but in that case one would expect to find oospores 
in the mixtures with the rubber group, but this has not 
happened. It would appear then, that Nos. 13 and 16, in 
culture Malaya, are heterothallic, and that the oospores form¬ 
ed are the result of a fertilisation between antheridia and 
oogonia from two heterothallic- strains, one (No. 11) typical 
of P. palmivora Butl. cacao group and the other (No. 13 or 
No. 16) atypical of this, species and in the' rubber group. 
The biologic difference between Nos. 13 and 16 and No. 8 is 
further exemplified in mixed cultures with No. 3 and No. 7 
(P. meadii McRae). Oospores are formed in mixtures of No. 
8 with Nos. 3 and 7, but are absent when Nos. 13 and 16 
are each mixed with Nos. 3 and 7. 

The behaviour of Phytophthora spp. when grown in cul¬ 
ture in a country different to that of origin is known to be 
erratic, and spore forms which are absent in one country 
may be present in another. What the factors are which 
influence this behaviour is uncertain. Oospore formation, in 
pure cultures of homothallic strains, is also erratic. The 
conclusions which can, at present, be drawn from the result 
of mixed cultures of the three Phytophlhorae No. 8, No. 13 
and No. 16, are.— 

(1) They are members of one species, and are hetero¬ 
thallic in culture in Malaya. 

(2) No. 8 is morphologically similar to Nos. 13 and 
16, but biologically dissimilar. . 

(3) Nos. 13 and 16 are of tbe same biologic strain. 

(4) Nos. 13 and 16 can be regarded as atypical mem¬ 
bers of the rubber group of P. palmivora Butl.-, 
and No. 8 as an atypical member of the cacao 
group of that species. 
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(5) P. parasitica Dost. may develop horaothallic and 
heterothallic strains, and the latter can be regard¬ 
ed as being atypical members of P . palmivora 
Bull. 

On account of the similarity between No. 8 and Nos. 
13 and 16 ( P . paralitica Dast.), it is considered that No. 8 
should be referred to this species, especially since Nos. 13 
and 16 behave similarly in forming oospores, in mixed cul¬ 
ture, with P. palmivora Butl. If No. 8 is considered to be 
alypical of P. palmivora Butl., then Nos. 13 and 16 should 
also be placed in this* species; but if Nos. 13 and 16 are 
really strains of P. parasitica Dasi., and therefore liomo- 
thallic, this* cannot be done until further information is avail¬ 
able. 

No. 9 1*11 YTOPUTHOltA COLOCASIAE RAC. ISOLATED FROM A 

wilt of Sir eh (Piper Betle 1j.) at Be kan, 
Pahang, F.M.S., 

A note on the fungus causing this disease was published 
in 1926 (4). Since that date the disease has not been report¬ 
ed from any area, and it was therefore impossible to deter¬ 
mine whether more than one species of Phytoph thorn was 
present on this host in Malaya. The fungus has recently 
died out in culture, although attempts were made to invigo¬ 
rate it by inoculation on to Sireh and other hosts. The 
writer was enabled to study the fungus for a short, period 
at the Imperial Bureau of Mycology, Kew, in the summer 
of 1926. Cultures which were grown at the Bureau grew 
vigorously and developed oospores freely, thus enabling the 
Mycologist (Mr. S. F. Ashby) to identify the fungus as 
P . colocasiae Rac. Oospores were hot formed when the 
fungus was grown in this country, and they did not develop 
after the fungus was brought back from Kew and sub-cultur¬ 
ed. On the other hand a type species of P. colocasiae Rac. 
from America, which was also brought back to Malaya, 
continued to produce oospores in this country. 

The strain from Sireh grows well on most agar media, 
aerial mycelium being formed copiously. Sporangia and 
chlamydospores are developed fairly early and are characteris¬ 
tic of P . colocasiae Rac. Some of the sporangia are broadly 
ovate and others are very narrowly ovate, separating with a 
long slender pedicel. Zoospores are produced in the usual man¬ 
ner, but are formed principally by the smaller sporangia. They 
are large, ranging from 12—16 microns in diameter when they 



round off. Active zoospores measure 12-14 x 8.5-10.6 microns. 
Oospores with amphigynous antberidia, are formed, in Eftg^ 
land, on Quaker Oats Agar, Maize Agar and on Bean Agar, 
in five days. They are coloured brownish yellow when ma¬ 
ture, and range from 19.5—31.6 ffiicrons, those on Quaker 
Oafs Agar being somewhai larger than the others. Chal- 
mydospores are formed on agar media; they may be terminal 
or intercalar and are usually spherical with a thick wall. 
Mhe diameter ranges from 18—33 microns, the mean of 100 
being 24*45 microns. 

* 

TABLE 11. 

w 

Measumpients of sporangia, chlamydospores and oospores of 
P. colocasiae Rue. from Piper Bede L. in Malaya . 


Sporangia. 



Range in 
microns 


Mean in 
microns 


Range of Mean of 
L L 

W W 


27-70 x 

18-39 

41.99 

X 

27.25 

1.18-2.36 



40.36 

X 

28.43 


27-72 x 

18-39 

43.57 

X 

23,89 

1.27-2.40 



39.62 

X 

24,35 




39.42 

X 

24.35 

* 


Chlamydospores . 


Medium 


Make Agar 


Number Range in Mean in 
measured. microns. microns. 



Oospores. # 


Bean Agar ... 50 

Mato Agar 

Qt^inr Oeta Agar ... 

> 1! 


P Obtained from the Impend Bureau of Mycology. 
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The fungus is not a vigorous parasite, except under con¬ 
ditions which favour it e.g. badly drained soil and abundant, 
moisture. Inoculation experiments were only successful on 
Sireh plants when the inoculation was kept very moist. 
After growing in culture for some time the fungus tends to 
lose its virulence, and the sporangia nearly always germinate 
directly without forming zoospores. When first isolated the 
fungus was capable of causing Patch' Canker of Hevea , if the 
inoculation was kept very moist for fourteen days. The 
patches of diseased tissue were mainly confined to the cortex, 
theen Areca nuts were also susceptible to attack, but, al¬ 
though the fungus produced sporangia on the surface of the 
fruit, the mycelium did not penetrate very deeply* into the 
tissues. On rubber pods the fungus grew well and retted the 
pods in six days. Plants of Colotmia antiquorum Soh. were 
inoculated, but were not attacked by the fungus. The inocu¬ 
lations were done, however, after the fungus hud been in 
culture for two years, and had ceased to give positive results 
on Sireh and Hevea , so the result is not conclusive. 

Control Measures. 

The disease has not reappeared on the affected plots 
which were dug up and exposed to the sun during dry wea¬ 
ther, and which, later, were better drained during the wet 
periods. 

Since oospores have not been found, either in the tis¬ 
sues of the diseased Sireh plants or in culture in Malaya, 
it is probable that this treatment, would be sufficient, in 
itself, to keep the disease in check. Should it no* do so, 
soil disinfectants such as formalin, or Uspulun, could be 
applied at first, but the principal measures are adequate 
drainage and reduction of atmospheric moisture, by keeping 
down weeds and reducing shade, in wet weather. 



Remarks. 


Up to the present, three species of Phytophthora have 
been isolated from naturally occurring cases of Black Stripe 
disease of H. brasiliensi « Muell., and inoculation experiments 
have shown tha( all three can reproduce the typical symp¬ 
toms of the disease. The three species are as follows: — 

(a) P. pahnivora Bull, rubber group, (isolated fre¬ 
quently). 

(I>) P. meadii McRae, (isolated once). 

(e) P . hevene Thompson, (isolated once). 

These species are not all confined to Black Stripe disease; 
P . pahnivora Bull, has also been obtained from naturally 
occurring Patch Canker, and P. heveac Thompson, from 
naittfally occurring pod-rot. The species are not confined to 
any one locality e.g. P. palmivora Bull, occurs in Malacca 
and Perak South, and Perak North, while P. heveac 
Thompson occurs in Selangor and in Malacca. 

Ill the case of Paidi Canker of //. brasilieiists Muell. 
two species of Phytophthora, and one species of Pythium* 
have been found responsible. The species are: — 

(a) P. palmivora Bull, rubber group. 

(b) No. 0 (undetermined). 

(c) Pythium sp. (probably P. compleriens Braun.) 

In the case of Pod-rot disease of //. brauliemis Muell., 
one species of Phytophthora — P . heveae Thompson—and the 
Pythium sp. have been found to cause the disease (1). 

As far as Phytophthora is concerned, it cannot be con¬ 
cluded, however, that the species mentioned above are the 
only ones which cause bark and fruit disease of H. btasiliensis 
in Malaya. Inoculation experiments have shown that other 
species can cause the diseases mentioned, and it is highly 
probable that some of them will later be found naturally 
attacking the bark and fruit of the rubber tree. 

No. 8 from Hibiscus sabdariffa L., No. 13 from Riccinus 
communis L. and No. 16 from Tobacco are strains of the 
same species and all can attack the bark of Hevea, giving 

* The hark disease caused by this fungus has only been found 
in one area—Perak South. It may take the form of Collar Patch 
Canker. The fungus has been isolated from Patch Canker on two 
occasions, and from pod-rot on one occasion. It will be described 
in a later publication. 
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effects similar to the Black Stripe and Patch Canker diseases, 
caused by those species naturally associated with these di¬ 
seases. The same result was obtained when No. 14 (from y 
Piper Betle L. Pusa, India), and Nos. 1,8 and 19 ( P . 
palmivora Butl. from coconut, Jamaica, and cotton, St. 
Vincent), were inoculated into Hevea. No. 11 P. palmivora 
Butl. Cacao Group) can also attack rubber bark in similar 
fashion. This fungus, which was isolated from coconut bud- 
rot in India, is a typical member of the cacao group of 
P. palmivora Butl., but no typical member of this group haB, 
as yet, been isolated from any host in Malaya. Bud-rot 
of the coconut palm, caused by Phytophthora , has not been 
found in Malaya, but whether this is due to the fact that 
typical members of the cacao group of P . palmivora Butl. 
are not present, is a matter for conjecture. Inoculations on 
coconut palms with the local species of P. palmnom Bull, 
from Hevea have given negative results, while an inocula¬ 
tion with No. 11 was successful. These experimente require 
repetition as the weather was very dry for some months after 
the inoculations were made. No. 18 (Ashby’s strain from 
Coconuts in Jamaica) is a member of the rubber group of 
P . palmivora Butl. This strain also failed to produce bud- 
rot when inoculated into coconut palms in this country, but 
the result is inconclusive, owing to the dry weather conditions 
which prevailed at the time. It is hoped to experiment 
further with inoculations on coconuts and other palms, when 
occasion permits, in order to obtain more information as to 
the degree of virulence of the members of the cacao and rub¬ 
ber group of P . palmivora Butl. on these hosts. Coconut 
plantations and rubber plantations are often located together, . 
and in most native rubber holdings coconut palms can be 
found. Yet, in areas where Black Stripe disease is prevalent, 
adjoining coconut palms remain free from Bud-rot. Cacao 
is rarely grown in Malaya and Phytophthora pod-rot of this 
plant has not been encountered. P. palmivora (faberi) cacao 
group causes pod-rot of cacao in Ceylon, and Gadd (11) has 
shown that this strain will produce bud rot of wounded coco¬ 
nut palms almost as readily as the Ceylon coconut strain, 
which is also a member of the cacao group of P. palmivora 
Butl. Neither of these two strains, nor the strain from Hevea 
(rubber group), appear to be very virulent to coconuts in 
Ceykm, since field observations indicate that Phytophthora 
bud-rot of coconuts^ is not serious, even in mixed areas of 
ooconuts, cacao and Hevea , when the cacao and Hevea trees 
are badly infected with canker or pod-rot. 
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Climatic conditions in Malaya undoubtedly influence the 
rule of spread and the severity of the Phytophthora diseases. 
On the western side of the peninsula, the rainfall, during 
the wetter months, falls mostly in the afternoons and nights, 
and is preceded or followed by bright sunny mornings 
Damp misty mornings are comparatively rare and conse¬ 
quently the spores of Phytophthora , which may have alight¬ 
ed on the leaves and fruit of the rubber trees, are soon dried 
out and killed. This is considered to be one of the main 
reasons why Malayan rubber plantations have remained so 
free from the diseases known as secondary leaf fall and pod- 
rot caused by Phytophthora , especially since No. 3 (P. meadii 
McRae), and Nos. 1 and 2 (P. palmivora Butl.), known to 
cause these diseases in India and Ceylon, have been found 
in Malava. The behaviour of P . heveae Thompson will be 
watched with interest, now that it has been proved that Pod- 
rot of Hevea does occur in Malaya. Black Stripe disease 
which affects the tapping cut is fairly prevalent, because the 
overhead shade of the leaves prevents the sun from having 
access to the atmosphere near the trunk, and humidity re¬ 
mains high. The effect of this is well marked in native small 
holdings where overcrowding of the trees, and the presence 
of undergrowth, leads to increased humidity and severe attacks 
of bark diseases. 

The disease of Hibiscus sabdariffa L. is rarely evident 
until the plants have grown sufficiently, and produced enough 
leaves, to give overhead shade to the soil. When this occurs 
the disease appears, in wet weather, in areas where the drain¬ 
age is inadequate. 

Black Stripe and Patch Canker diseases of the rubber 
tree have been dealt with by investigators in other tropical 
countries. In Java Rutgers (13) showed that P palmivora 
( faheri ), obtained from Cacao and Nutmeg, could cause Black 
Stripe and Patch Canker of Hevea, but he does not mention 
that he isolated a Phytophthora from naturally occuring 
cases of the diseases on Hevea. Had this been attempted he 
would not have confused Brown Bast disease with Patch 
Canker, and much later confusion would have been avoided. 
His statement that P. nicotianae B. de H. would not attack 
the rubber tree, is interesting in view of the result obtained 
by $he writer with No. 16 P. nicotianae ( parasitica) from 
tobacco in Sumatra, which can attack Hevea bark. On the 
^ther hand, No. 17 (P. nicotianae (parasitica) ), which was 
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isolated by Rutgers in Java and received by the writer from 
Kew, does not attack Ilerea in Malaya and is probably the 
same species as the one used by Rutgers. This indicates that 
the species from Java is probably not of the same strain us 
<he species from Sumatra. The latter can attack Ilerea and 
may later be found to be a cause of Mack Stripe or Patch 
Canker of Ilevea in Sumatra. The same suggestion can be 
made in the case of No. 8 from Malaya and No. Id, No. 14 and 
No. 11 from India, since these species, on inoculation, can 
causes Black Stripe and Patch Oankei of Ilerea in Malaya, 
and may also be found to be natural responsible agents for 
these diseases in their respective countries. Tn Ceylon, l\ 
pahiumra (faberi) is recorded as the cause of Black Stripe, 
Patch Canker, and Pod-rot of Ilerea , the evidence being ob¬ 
tained, in the case of Black Stripe and Patch Cnker, as a 
result of inoculations with a strain of this species obtained 
from Cacao. The matter has been settled in the case of 
Pod-rot of Ilerea by actual isolation of P. pahnivora (faberi) 
from diseased pods (6) but there is no definite information as to 
whether more than one species of Phijlophlhora is normally 
responsible for this or the other two diseases. 

SEEDLING 1NOCULATIONS. 

In the preceding pages mention is made of inoculations 
of Ilerea seedlings with some of the local I*hyiophlhora spp. 
Although the stems and collars of the seedlings were wounded 
before inoculation, none of the seedlings were killed. Fungus 
h.vphae were present in the wood tissues of the inoculated 
seedlings and were proved to be viable, a month a^ter the in¬ 
oculation, by successful reisolfit ions. According to Sharpies 
et al (2), the Phylophthora sp. isolated fr8m Black Stripe 
in 1910, was capable of killing Ilevea seedlings, but only if 
they were wounded. In view of this result, it is necessary to 
investigate the matter further, since the possibility of attack 
on wounded stocks used for bud-grafting must not be over¬ 
looked. 

There are no reports of a naturally occurring Phytoph- 
thora disease of Hevea seedlings from any of the rubber 
producing countries, and if seedlings are susceptible to at¬ 
tack it is strange that no such disease has occurred. The 
explanation is probably to be found in the fact that seed¬ 
lings in nurseries are not much exposed to accidental injury, 
or excessive humidity, and consequently a possible Phytoph - 
thorn attack is averted, 
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Summary. 

1. Eight local isolations of Phytophthora have been 
studied. Of these, six were obtained from bark or fruit 
diseases of Hevea brasiliensis Muell., one was isolated from 
a disease of Roselle fibre plants ( Hibiscus sabdanffa L. var 
altissima), and one was isolated from a disease of Sireh 
(Piper Betle L.) 

2. Three species of Phytophthora are directly respon¬ 
sible for Black Stripe disease of Hevea in Malaya, i.e. 

(a') P. palmivora Butl. rubber group. 

(b) P. meadii McRae. 

(c) P. heveae Thompson,—a new species. 

Two species of Phytophthora and one species of Pythium 
are direct causes of Patch Canker i.e. 

(a) P. palmivora Butl. rubber group. 

(b) An unnamed species of Phytophthora , listed as 
No. 6. 

(c) Pythium. sp t (P. complectens Braun P). 

In the case of pod-rot of Hevea, P. heveae Thompson and 
the Pythium sp. P. complectens Braun P) are direct causes 
of the disease. 

3. Certain other Phytophthome , from host plants other 
than llevet\ are capable of causing Black Stripe and Patch 
Canker of Hevea if artificially inoculated into the bark. 
These species are: 

(a) No. 11 (P. palmivora Butl. cacao group), isolated 
in India, from bud-rot of the coconut palm. 

(b) No. 14, (Phytophthora sp.) isolated, in India, from 
a disease of Piper Betle L. 

(c) No. 18 , (Phytophthora palmivora Butl. rubber 
group), isolated, in Jamaica, from tbe coconut 
palm. 

(d) No. 19, (P. palmivora Butl. rubber group), isolated, 
in St, Vincent from a disease of cotton. 
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(e) No. 13, ( P . parasitica Dast.), isolated, in India, 
from a disease of Castor Oil Plants. 

(f) No. 16, (P. nicotianae B. de H. (syn P. parasitica 
Dast.) ), isolated, in Sumatra, from a disease of 
tobacco. 

(g) No. 8, (P. parasitica Dast.), isolated, in Malaya, 
from a disease of Roselle fibre plants. 

4. A disease of Roselle fibre (77. sahdariffa L. var 
nltissima) is described. The disease may be serious if drain¬ 
age is inadequate. The’ causal organism is No. 8 ( P . para¬ 
sitica Dast.). Evidence, obtained from mixed cultures, 
shows that if this strain is regarded an atypical member 
of the cacao group of P. palm Ivor a Butl., No. 13 ( P. para¬ 
sitica Dast. India), and No. 16 (P. nicotianae (parasitica) 
Sumatra), when grown in culture in Malaya, may be 
regarded as atypical members of the rubber group of P. 
palmivora Butl. 

5. The fungus which caused the disease of Sireh (Piper 
Bet.le L.) in Pekan, Pahang, in 1924 has been identified 
as P . col oca sine Rue. Oospores were formed when the fungus 
was grown in culture in England in 1926, but they have not 
been formed in Malaya. 

0. Records have been made of the growth and morpho¬ 
logy of the different species and strains of Phytophthora 
received, or isolated in Malaya, by the writer. These will 
be of value in studying any future isolations. 

The writer is indebted to Professor 8. F. Ashby of the 
Imperial Bureau of Mycology, for various cultures received, 
and for much useful advice in identification of the species. 
Thanks are also due to Dr. McRae, of the Agricultural Re¬ 
search Institute, Pusa, India, and to the Director of the 
Deli Proefstation, Medan, Sumatra, who kindly forwarded 
cultures. 

Received for publication 27th March , 1029. 

Note.— Since going to press a disease of Sireh {Piper hetle L.i has 
occurred in Selangor F.M.S. A Phytophthora has been isolated, 
but not yet examined In detail. It appears to he similar to 
the species obtained in 1924 from Sireh in Pahang i.e. P. 
colocasiae Rac. When inoculated into lightly wounded Hevea 
bark, it caused Patch Canker: the wood was deeply penetrated 
in five days. It also caused Black Stripe when placed on the 
tapping cut 
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Plate I. 


A Sporangia and chlamydospores of No. 1 ( P . 

palmivora Butl. rubber group), from Black 

Stripe of Ilevea , in Malacca, S.S. 

B. Sporangia and chlamydospores of No. 2 ( P . 

palmivora Butl. rubber group), from Black 

Stripe of Hevea, in Perak, F.M.S. 

C. Formation of oospore in mixed culture of No. 1 
(7\ palmivora Butl. rubber group) with No. 11 
(P . palmivora Butl. cacao group). 

D. P. heveae Thompson, showing sporangia and 
oospore formation. 




Plate I 








Plate II. 


D. Sporangia of No. 3 ( P . meacUi, Malaya), from 
Black Stripe of Hevea in Negri Sembilan, 
F.M.S. 

E. Sporangia of No. 7 ( P . meadii, India). 

F. Sporangia of No. 6 (Phytophthora sp.), from 
Patch Canker of Hevea , in Selangor, F.M.S. 

G. Sporangia of No. 12 (P. arecae Coleman India). 




Plate II. 





Plate III. 

Sporangia, zoospores, chlamydospores and oospores, 
of No. 9 ( P . colocasiae llac.), isolated from Sireh 
(Piper Beth L.), in Pahang, F.M.S. 




Plate III. 
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Jelutong. 

C. D. V. Geohgi. 

Ag . Agricultural Chemist. 

Introductory. 

An account was given in a previous number of the 
Journal, Yol. XVI, 1928, No. 5, page 204 of an investigation 
regarding the effect of the addition of certain metallic salts 
to jelutong in various stages of its preparation. 

It was shown that while the effect of the addition of 
soluble iron and copper salts to the latex before coagulation 
was to cause oxidation of the product the addition of 
manganese appeared to favour mould development. 

Owing to the .fact that jelutong can become so easily 
contaminated with iron during its preparation a comprehen¬ 
sive series of experiments has been carried out in order to 
ascertain the stage at which iron has the greatest effect. 

The experiments with copper and manganese salts have 
also been repeated for the purpose of confirming the preli¬ 
minary observations. 

With regard to the alleged increased tendency of Kedah 
jelutong to oxidation another visit has been made to the 
Jeniang concession for the purpose of carrying out further 
experiments with the fresh latex. 

In addition, an investigation has been carried out re¬ 
garding the storage qualities of jelutong in a creped form 
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in view of the contention that the material in this state 
is particularly liable to oxidation. 


It may be of interest to mention that this point arose 
during the course of the investigation on the valuation of the 
material, a record of which was published in this Journal, 
Vol. XVI, 1928, No. 6, page 220. With the large number of 
blocks being tested for moisture content there was a con¬ 
siderable amount of surplus jelutong which it was decided 
to ship to New York. Reports were received, however, that 
on arrival the material was practically valueless owing to 
oxidation during transit. In view of the investigation being 
carried out at the time on the general question of deteriora¬ 
tion due to oxidation the information was considered of 
sufficient importance to warrant carrying out further experi¬ 
ments on the storage qualities of creped jelutong by measur¬ 
ing the increase in the amount of the acetone soluble content 
of the material at monthly intervals. 


1. The Addition of Metallic Salts. 


(a) The addition of soluble iron salts to latex before 
coagulation by standing. —Duplicate blocks of jelutong were 
prepared by mixing 100 ccs of local latex with varying amounts 
of an 8.6 per cent solution of ammonium iron alum (1 cc. 
is equivalent to 0.01 grammes of iron) and coagulating with 
0.2 ccs of 10 per cent sulphuric acid. Control experiments 
with sulphuric acid alone were also carried out. 


Sulphuric acid was employed in preference to acetic acid, 
since experiments have shown that during the wet season sul¬ 
phuric acid is a more reliable coagulant than acetic acid as 
regards degree of coagulation and further many producers use 
sulphuric acid regularly as a coagulant for their latex. 


The coagula were removed after four days and the excess 
serum squeezed out by hand. In one series of experiments 
the blocks of crude jelutong were allowed to drain for two 
days and weighed, while in the other the coagula were refined 
by treatment with boiling water, the resultant blocks being 
also allowed to drain for two days and weighed. 



Both sets of blocks were examined from time to time for 
signs of oxidation and when a block became so brittle that it 
broke on handling the material was ignited and the iron 
estimated. 

The final examination of the blocks was made after .tour 
months. 

The results of the experiments with the crude product, 
summarised in Table I, show that soluble iron salts present 
in the latex in very snlall proportions induce oxidation with 
relatively great rapidity and without any development, of 
mould, also before any considerable redaction in the weight of 
the block has occurred owing to loss of moisture. This is 
all the more surprising since previous experiments have shown 
and confirmation lias been obtained in the present series that 
with sulphuric acid as a coagulant the crude cnaguliini deve¬ 
lops mould rapidly on storage. 

li is interesting therefore to jecord that the presence of 
an amount of soluble iron equivalent, to 1 part in 20,000 parts 
of latex causes the crude material to oxidise completely in 
approximately three months, the total iron present in the 
oxidised material being equivalent to only 00 per cent of the 
amount originally added. 


Further, although the figures in the table show that bet¬ 
ween 45 and 00 per cent of the amount of iron added to the latex 
is present in the coagulum this amount of iron includes that 
present in the. serum in the block. The amount of iron 
associated with the jelutong will he therefore considerably 
less than that found for the whole block. Assuming that the 
amount of serum in each block is approximately 20 ccs it will 
be seen that the estimated amounts of iron associated with the 
jelutong vary from 0.010—0.002 grammes. 


With regard to the material refined by boiling with water 
none of the blocks became completely brittle, although as will 
be seen from Table II several showed considerable signs of 
deterioration due to oxidation after storage for four months. 
There is little doubt therefore that treatment, with boiling 
water increases both the toughness of the material and its 
resistance to oxidation. 



TABLE I. 

Results of Experiments with the Crude Coagttlum. 
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Remarks. 

Material completely oxidised. 

Material completely oxidised. 

Material completely oxidised. 

Material completely oxidised. 

Development of black mould 
with specks of oxidised 
material. 

Development of black mould. 

Development of black mould. 

Estimated 
amount of 
iron pre¬ 
sent in 
oxidised 
material 

grammes. 
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of original; 
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added. 
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.020 
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Results of Experiments with the Refined Coagulum . 
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Compared with the corresponding blocks in the first series' 
a reduction in the iron content will he noticed in every case. 
This is, however, only to he expected since the effect o.f boiling 
with water is to eliminate the soluble iron present in the 
serum, the material retaining probably only the iron associat¬ 
ed with the jelutong on coagulation. In this connection it 
is interesting to note the relatively close agreement between 
the estimated amounts of iron associated with the jelutong in 
the case of the crude material and the amounts determined for 
the refined material. 

t Confirmatory results were obtained from experiments in 
which acetic acid was used as the coagulant and soluble iron 
was added both as ferric chloride and ammonium iron alum. 
For example, in one series in which acetic acid was used as 
the coagulant and soluble iron in the form of ferric chloride 
was added to the latex in the proportion of one part of iron 
to 5,000 parts of latex the crude material was completely brit¬ 
tle after two months storage, the iron present in the jelutong 
being approximately 40 per cent of the amount originally 
added. 

Further, in another series of experiments in which acetic 
acid was used for coagulation and amounts of soluble iron in ' 
the form of ammonium iron alum ware added to the latex in 
the proportions of one part of iron to 2,500 and 5,000 parts 
o.f latex respectively and the material refined by boiling with 
water, the blocks were completely brittle after 3 months and 
4 months respectively. In both cases only approximately 33 
per cent of the iron originally added was present in the oxidis¬ 
ed material, 

(b) The addition of soluble iron salt* to latex before 
coagulation by boiling. —Similar series of experiments in 
which the jelutong was coagulated by boiling showed that the 
product was still susceptible to oxidation, even though the 
material was subsequently refined by boiling with water. 

Thus, in a series of experiments in which acetic acid was 
used as a coagulant and soluble iron in the form of ferric 
chloride was added in the proportion of one part of iron to 
5,000 parts of latex the material coagulated by boiling was 
completely oxidised after 4 months, while refining the jelutong 
by boiling with water resulted in the product holding up for 
an extra month before becoming brittle. The iron present 
i*t the material was in both cases equivalent to only.approx¬ 
imately 35 per cent of the amount originally added. 
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In another series in which acetic acid was also used as the 
coagulant and soluble iron in the form 1 of ammonium iron 
alum added in the proportion of one part of iron to 5,000 
parts of latex, the jelutong being coagulated by boiling and 
refined by boiling with water, the material was completely 
oxidised after four months. Only approximately ‘>5 per cent 
of the iron originally added was present in the oxidised mate¬ 
rial. 


(c) The coagulation of latex in rusty tins.-- Duplicate 
experiments were carried out in which jelutong latex was 
coagulated with sulphuric acid in both rusty and clean tins. 
The coagula were removed after four days, the serum being 
squeezed out by hand. In one experiment the blocks were 
allowed to drain and stored, while in the other the blocks were 
refined by treatment, with boiling water previous to storage. 

In the case of the crude blocks deterioration due to black 
mould quickly developed and although there were specks 
of what appeared to he oxidised material they were difficult 
to identify in the mouldy mass. With the refined blocks 
deterioration due to oxidation was more marked, since on 
examining the blocks it was noticed that a spot of rust was 
invariably surrounded by oxidised material. 

(d) The addition of insoluble iron to latex before 
roagvlation by standing. —Duplicate blocks of jelutong were 
prepared by mixing small quantities of very finely ground 
ignited iron oxide with latex before coagulation by standing, 
sulphuric acid being used as the coagulant. The amounts of 
iron added were equivalent to approximately one part in 7.500 
and 15,000 parts of latex respectively. 

The coagula were removed after the usual period, the 
excess serum squeezed out by hand and the blocks stored 
In both cases deterioration due to black mould developed, the 
material showing no signs of oxidation although the particles 
of iron oxide were distributed throughout the blocks. 

(e) The addition of insoluble iron to latex before 
coagulation by boiling. —Duplicate blocks of jelutong were pre¬ 
pared as in the previous series of experiments except that the 
material was coagulated by boiling. In this case also no 
deterioration of the material due to oxidation took place, even 
though the material was stored for four months. 
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(f) The storage of the crude coagulum in water contain¬ 
ing iron .—Since it has been suggested that deterioration due 
to oxidation may be due to the jelutong absorbing iron from 
water in which it may be stored prior to refining a series of 
experiments was carried out in which the crude coagulum was 
soaked in water to whicli varying amounts of a suspension 
of ferric hydroxide in water had been added. The ferric 
hydroxide had previously been washed free from salts, and 
when shaken up with water some of the precipitate appeared to 
become colloidal so that the conditions as regards possible 
absorption of iron were as favourable as possible. 

The concentrations employed varied from 40 parts to 1 
part of iron in 100,000 parts of water. The liquid was stirred 
constantly each day in order to prevent the precipitate from 
protecting the coagulum. The blocks remained soaking for 
four days, after which they were refined by treatment with 
boiling water and stored. 

The blocks showed no signs of deterioration due to oxida¬ 
tion after storage for four months even though in the case of 
the higher concentrations the material was brown in colour 
from contact with the ferric hydroxide. 

(g) The refining of jelutong by boiling in water contain¬ 
ing iron in suspension .—A similar series of experiments was 
carried out in which the crude coagulum after being soaked 
in clean water for two days was boiled in water to which 
varying amounts of ferric hydroxide had been added, the con¬ 
centrations varying as indicated in the previous series 

The blocks showed no signs of oxidation after four months 
storage, even though as in the previous series some of the blocks 
were brown in colour. 

(h) The surface treatment of the crude and refined 
coagulum with both soluble and insoluble iron .—Duplicate 
blocks of material were prepared by coagulating latex with 
acetic acid, both by standing and boiling. When the blocks 
were shaped small depressions were made so that drops of 
liquid placed on the blocks would evaporate on the surface. 

The blocks were allowed to dry for two days after which 
* they were treated with drops of the following (a) 2 per cent 
solution of ferric chloride (b) 1 per cent solution of ferric 
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chloride (c) 8.6 per cent solution of ammonium iron alum 
(d) 4.3 per cent solution of ammonium iron alum (e) suspen¬ 
sion of ferric hydroxide in water, while other blocks were 
pierced with rusty nails. The blocks were then stored for 
four months. 

In the case of the jelutong coagulated by standing, none 
of the blocks showed any signs of deterioration due to oxida¬ 
tion, although all were affected by mould development. One 
or two blocks prepared by coagulating the latex by boiling 
showed signs of deterioration due to oxidation where the drop 
had been applied, Imt there was no tendency for the oxidation 
to spread. 

(j) The addition of copper salts to latex before coagula¬ 
tion by standing .—Duplicate blocks of jelutong were prepared 
by mixing 100 ccs of local latex with amounts of copper sul¬ 
phate equivalent to 1 parti of copper to 2,500, 3,300, 5,000 and 
10,000 parts of latex respectively and coagulating with 0.5 ccs 
of 10 per cent acetic acid. Control experiments with acetic 
acid alone were also carried out. 

The coagula were removed after four days and the excess 
serum squeezed out by hand. In one series of experiments 
tile blocks of crude jelutong were stored, while in the other 
tlie coagula were refined by treatment with boiling water before 
storage. 

In the case of crude material there was no deterioration 
due to oxidation and with the exception of the control there 
was only evidence of deterioration due to development of 
mould in the case o.f th6 block in which the latex had been 
treated with copper in the proportion of 1 part to 10,000 parts 
of latex. None of the blocks of refined material showed 
any signs of deterioration due to oxidation. 

(k) The addition of copper salts to latex before coagula¬ 
tion by boiling. —A similar series of experiments to the above 
was carried out in which the latex was coagulated by boiling, 
acetic acid being used as the coagulant. It is interesting 
to note that an increase in the proportion of copper results in 
a decrease in the degree of coagulation. 

After four months storage it was noticed that in the case 
of the blocks prepared from latex to which copper in the propor¬ 
tions of one part to 2,500 and 3,300 parts of latex had been 
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added before coagulation the material was completely oxidised. 
With the lower concentrations of copper there was a tendency 
for the material to break short, especially after refining treat¬ 
ment with boiling water. 

(1) The addition of manganese salts to latex before 
coagulation bg standing . —Blocks of jelutong were prepared 
by mixing 100 ccs of local latex with amounts of manganese 
sulphate and manganese chloride equivalent to 1 part of manga¬ 
nese to 1,000, 2,MO and 4,000 parts of latex and coagulating 
with 0.5 cos of acetic acid. A control experiment was carried 
out,in which the same amount of latex was coagulated with 
acetic acid. It was noticed that the addition of manganese, 
especially in the higher proportions, inhibited coagulation. 

The coagulo were removed after lour days and the excess 
serum squeezed out by hand. The blocks of crude jelutong 
were then stored. 

The blocks were examined from time to time for mould 
development. Although in the case of those blocks in which 
manganese salts had been added to the latex an external 
stickiness of the block developed more rapidly than in the case 
of the controls, the final results did not indicate that the addi¬ 
tion of manganese is associated with an abnormal mould 
development. 


Remarks and Conclusions. 

In general, the results may be said to confirm those obtain¬ 
ed in the previous investigation. 

It is clearly shown that of the three metals iron is of 
paramount importance as regards the development of deteriora¬ 
tion due to oxidation and further that this metal has the 
greatest effect when present in a soluble form in the latex 
before coagulation. The addition of this metal in either an 
insoluble or a soluble form at a later stage in the preparation 
of the product appears to he without effect. 

The experiments indicate that the amount of soluble iron 
affecting jelutong is so small as to suggest the possibility of 
some catalytic reaction when the material is exposed to air 
| and, if a general improvement in the standard of Malayan 
'jelutong as regards this particular form of deterioration is to 
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be effected, it will be essential to impress on all producers the 
necessity of eliminating this metal in a soluble form from the 
latex before coagulation. 

In this connection it is considered advisable therefore to 
repeat the conditions necessary for the preparation of high 
(juality material, the straining of the latex before coagulation, 
the employment of clean vessels for coagulation and the use 
of pure coagulants. 

With regard to the preliminary straining of the latex it 
is of interest to note that the largest. American purchaser of 
Malayan jelutong is already insisting on a modicum of clean¬ 
liness as regards adventitious matter, although in the writer’s 
opinion (dean coagulating vessels and pure coagulants are of 
much greater importance. 

Our experiments have shown that badly rusted tins may 
result in local oxidation, but one of the more important 
sources of contamination undoubtedly lies in the employment 
of wooden boxes for coagulation, the boxes being made water¬ 
tight by tilling the interstices with (day. It is well known 
that Malayan (lays contain iron in varying proportions, some 
of which is certain to pass into solution during coagulation 
in an acid medium. 

Further, the large amount of unnecessary secrecy regard¬ 
ing the natuie of the coagulant may be responsible for a 
certain amount of deterioration. Unless producers purchase 
chemicals free from iron and prepare their coagulant under 
conditions which do not allow of iron being dissolved in the 
acid medium it is quite likely that in their desire to keep the 
details of their coagulant a secret they may be introducing 
iron, at the same time being ignorant of its ultimate effect, 
on the product. 

It may be contended that there are other causes res¬ 
ponsible for deterioration due to oxidation and that too much 
insistence is laid on the presence of iron, especially when it 
will be seen later that the presence ot iron in the ash from 
jelutong does not necessarily indicate that the material is oxi¬ 
dised. Against this it may be mentioned that jelutong latex 
gives only a faint oxidase reaction and that it was not until 
soluble iron was added to the latex before coagulation that 
deterioration due to oxidation was ever obtained in material 
prepared in the Department, even though blocks have been 
stored for nearly three years. 



112 


Further, although the Forest Department have been pro¬ 
ducing jelutong on a commercial scale for nearly three years 
no report has ever been received regarding the oxidation of 
their product, the high quality of which is undoubtedly due 
to the adoption of the precautions outlined above. 


A previous article on this subject iu this Journal, Yol. 
XY, 1927, No. 11, page 404 contained a statement that jelu¬ 
tong latex from local forest reserves was unlikely to be 
affected by oxidation, since experiments had shown that the 
only type of deterioration affecting the material was develop¬ 
ment of mould in the crude product and that this could be 
controlled by treatment with boiling water. As stated above, 
it was not until soluble iron was added to the latex before coa¬ 
gulation that deterioration due to oxidation was ever obtained 
in material prepared in the Department and since it has also 
been shown that soluble iron can be introduced so easily into 
the latex in a proportion that will affect the resultant product 
these are considered sufficient grounds for maintaining that 
iron is one of the most important causes of oxidation. 


At present there is no simple method of detecting tlie 
active iron in a block of fresh material. It is true that a test 
has been suggested in which the freshly-broken surface of 
a block is treated with a drop of acid and a drop of a soluble 
thiocyanate and if the w’ell-know r n blood-red colouration deve¬ 
lops the material is regarded with suspicion. 

The writer is, however, of the opinion that such a test 
may lead to erroneous conclusions, since it has yet to he 
established whether iron can enter into chemical combination 
with one of the constituents of the jelutong and, if so, whether 
the iron in such combination is affected by treatment with 
acid and thiocyanate. 


Further, since jelutong is prepared under such primitive 
conditions and contamination with iron is so easy it might 
happen that when testing the product in the manner des¬ 
cribed above the iron revealed by the test might be innocuous. 
Among the latter forms may be mentioned iron taken up by 
the material during refining-either from the water or the iron 
rmel in which the treatment is carried o*it, also the press in 
'which the blocks are shaped. 
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In the writer’s opinion there is no doubt that if it were 
possible to persuade producers to use glazed earthenware pots 
or tin vessels free from rust for coagulation and to coagulate 
the latex with pure reagents oxidation in Malayan jelutong 
would be a negligible factor. 

Compared with iron, the effect of copper is of minor 
importance since it is not present in latex and under normal 
circumstances it is not possible for copper to be present to the 
extent necessary to induce oxidation. 

Soluble manganese salts added to the latex before coa¬ 
gulation are without action as regards oxidation, and it is 
also doubtful whether they produce abnormal mould develop¬ 
ment. 


2. Kedah Latex. 

In view of the differences found as regards Hit 1 storage 
qualities of crude Kedah jelutong compared with the local 
product an investigation was made regarding the more 
important constituents of the latex similar to that carried out 
with latex from local forest reserves and described in this 
Journal, Yol. XV, 1927, No. 3, page 65. 

Experiments regarding the amount of total solids 
obtained by evaporation, compared with that coagulated by 
alcohol, showed that for Kedah latex the excess of total solids 
obtained by evaporation is much less than in the case of local 
latex as the figures in the following table show:— 


Local latex Kedah latex 


Total solids (dried at 100°C) 

per cent. 
... 19.87 

per cent. 
21.34 

Total solids (on ignition) 

... 0.03 

0.03 

Solids (coagulated by alcohol) 

... 15.54 

18.94 

Nitrogen (Kjeldahl) 

... 0.025 

0.026 

The results indicate therefore that while with the local 
latex the excess solids, calculating the amount coagulated by 


alcohol as 100 per cent, amount to approximately 28 per 
cent there is an excess of only 13 per cent for Kedah latex. 

A qualitative analysis of the residue left on ignition 
showed the presence as in local latex of varying quantities of 
calcium, magnesium, potassium, sodium, phosphate and 
carbonate. 
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Further, an approximate analysis of the solids not pre¬ 
cipitated by alcohol showed the presence of constituents 
similar to those in local latex, namely sugars and gummy 
substances. The figures for both the nitrogen content of these 
solids and the amount of residue on ignition, calculated on a 
moisture-free basis, were also in close agreement with those 
found for local latex. 

Duplicate experiments in which both acetic acid ami 
sulphuric acid were used as coagulants showed that only in 
one instance was there any tendency for the crude material 
to develop deterioration due to mould, while the blocks refined 
by boiling with water showed no tendency to develop oxida¬ 
tion, even though stored for six months. 

With regard to coagulation of the latex with alcohol ex¬ 
periments showed that there was no tendency for the pioduct 
to develop oxidation on storage, even though the jelutong was 
creped before pressing into a block. The results obtained in 
the previous series of experiments as regards the tendency ol 
the product when prepared in this manner to oxidise must 
therefore be regarded as abnormal. 

Deterioration due to oxidation can be induced in the Kedah 
product by the uddition ot soluble iron to the latex before 
coagulation in the same proportion as found for local latex. 
Soluble copper and manganese salts added to the latex before* 
coagulation have also similar effects on the resultant product. 


Kkmahks ami) Conclusions. 

« 

The investigation shows that there is no evidence in 
support of the statement that Kedali jelutong is particularly 
liable to oxidation. 

The latex contains a smaller proportion of serum solids 
than local latex and the product is therefore less liable to 
develop deterioration due to mould. 

As far as can be judged therefore the alleged tendency 
of this jelutong to oxidation can only be ascribed to a greater 
degree of contamination of the latex with soluble iron before 
coagulation. } 
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3. Thk Storage Qualities of Creped Jelutong. 

As stated previously this investigation was carried out 
in order to ascertain whether as a result of passing jelutong 
between rollers the creped material was liable to oxidation. 

Sample blocks of refined Malayan jelutong from various 
producers were obtained through the kind agency of Messrs. 
L. A. Dreyfus & Co., Singapore, while additional blocks of 
refined material were prepared in the Department both from 
local latex and from Kedah latex. In the case of the local 
latex the material was .prepared by coagulation by boiling, 
but with the Kedah latex the latter was coagulated witli 
alcohol in order to obtain additional confirmation of the pre¬ 
vious results obtained with this coagulant as regards oxida¬ 
tion. 

The jelutong was passed three or four times between 
crepeing rollers, the material being then cut into short, strips 
and stored in an airy cupboard. 

The acetone soluble content of the material was determined 
at. the commencement of the period of storage and afterwards 
at monthly intervals, or until the material was completely 
oxidised and fell to pieces. 

It was found that when the material was passed between 
crepeing rollers a small amount of iron, amounting to approxi¬ 
mately .01 grammes per 100 grammes of dry product, was 
taken up. In one experiment therefore the rollers were 
covered with a layer of thick canvas in order to eliminate this 
source of contamination. In the case of the samples from the 
various producers there was an excess of iron, indicating that 
the material had also been contaminated with this metal at 
an earlier stage of its preparation. 

The results of the various experiments summarised in 
Table III show that while there are definite increases in the 
acetone soluble content of the material from Malayan pro¬ 
ducers, calculated on a moisture-free basis, the variations 
in the figures for the material prepared in the Department 
either from local or Kedah latex are negligible, being within 
the range of experimental error for such a determination. 

Remarks and Conclusions. 

It appears therefore that in the case of the M. S. and 
Singapore refined jelutong the increased tendency to oxidation 
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cannot be due to the small amount of iron taken up during; the 
crepeing process seeing that the material prepared from both 
local and Kedah latex is unaffected. Further, in the case of 
the samples of F.M.S. material it is more than likely that the 
latex was also obtained from Selangor forest reserves so that 
the possibility of variations in the constituents of the latex is 
also practically eliminated. 

Support is therefore lent to the theory that oxidation is 
due to other causes and, since there is an excess of iron present, 
it is not improbable that‘sufficient of this metal was present in 
a soluble .form in the latex before coagulation to permit of the 
development of oxidation. 


SlIMMAHY. 

The article describes certain experiments regarding the 
effect of the addition of certain metallic salts to jelutong at 
various stages of its preparat ion. 

2. The results slum that the addition of soluble iron in 
relatively small amounts to the latex before coagulation has a 
marked effect as regards inducing oxidation in the resultant 
product. 


if. Experiments with Kedah latex show that there is no 
evidence in support of the statement that the product from that 
State is liable to oxidation. 

4. A series of experiments carried out on the storage 
qualities of craped jelutong from various sources shows that 
the material in this form has no increased tendency to 
oxidation. 

In conclusion the writer wishes to thank Mr. Gunn Lay 
Teik for his assistance in carrying out most of the analytical 
work in connection with the various investigations, also Messrs. 
L. A. Dreyfus & Co., Singapore, for their continued interest 
in the work and their kindness in providing the requisite 
samples for analysis. 


Received for publication 1st May , 1929. 



System of land Tenure in Kelantan. 

BT 

N. Coulson, M.C.R. 

(District Officer , Kota Bharu, and Registrar of Titles , 

Kelantan). 

Historical. 

Prior to the reign of Sultan Mulut Merah land in 
Kelantan was disposed of by the local headmen (To* Kweng) 
on behalf of the Ituler. In 1881 a system of registration of 
changes of ownership was introduced and in 1896 a land 
office was inaugurated at Kota Bharu by direction of Sultan 
Mansur. During the period 1881 to 191f> a large number 
of titles in varying forms (“chop lama”, “miliki” and the 
like) were issued, many of which are still extant. These are 
being replaced, as rapidly as circumstances permit, by titles 
under Grant or Entry in the Mukim Register. Lands granted 
under the old forms of title were not surveyed, the situation, 
boundaries and in some cases the approximate area being as 
a rule roughly indicated by a sketch on the margin or back 
of the title. Prior to 1916 no quit rent was collected, the 
occupier paying a produce tax (hastl path or hasil Intah) to 
the Stale which was collected by the local headmen. This 
form of land tax still survives in a few Mukims in the ex¬ 
treme north-west of the State (Kelantan Bharu) where survey 
and registration of title have not yet been completed. 

Land Law. 

I'p to the year 1926 the law governing the tenure of 
land in Kelantan was comprised in the Land Rules of 1914 
and 1921 together with a large number of Notifications having 
the force of law which were promulgated at various times 
between 1910 and 1926. In 1926 a Land Enactment was 
passed and brought into force in August of that year, em¬ 
bodying the essential elements of land legislation according 
4o the Torrens System. An amending Enactment introduced 
ill 1928 has specifically repealed a large number of Notifies 
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lions, which were either obsolete or conflicted with the prin¬ 
cipal Enactment. The 1926 Enactment was not designed to 
be the final expression of the land law of Kelantan and a 
comprehensive Land Code, based in the main on the Fede¬ 
rated Malay States Land Code of 1926 with such modifications 
us local conditions may require, is now in course of prepara¬ 
tion. 


Organisation. 

For purposes of land administration the State is divided 
into three districts 

(i) Kota Bhnru, including the sub-district of Pasir 
Mas 

(ii) tJlu Kelantan 

(iii) Pasir Puteh, including the sub-district of Bachok. 

Each District is in charge of a European District Officer, 
with Malay Assistant District Officers for the sub-districts of 
Pasir Mas and Bachok. The District Officer, Kota Bharu is, 
in addition, Ttegistrar of Titles for the State. The District 
Officers and Assistant District Officers have under them one or 
more Malay Assistant Collectors of Land Revenue with simi¬ 
lar legal powers. Districts are sub-divided into Daerahs, each 
under the control of a local headman known as a Penggawa. 
The Daerah again is subdivided into a number of Mukims. 
The Mukim is the unit for survey and land registration. 

Alienation and Methods of Tentuhe. 

The following varieties of land are recognised by law: — 

(a) Town Lands 

(b) Country Lands under 10 acres in area 

(c) Country Lands of 10 acres in area and upwards. 

All land which is neither alienated nor reserved and on 
which no rent is paid to the State is deemed to be State Land. 

Town Land . The document of title for town land is a 
Grant or a Lease of State Land, usually the former. A Grant 
conveys an absolute title in perpetuity subject to the payment 
of the annual quit rent and to the observance of the general 



120 


conditions implied in the Land Enactment and to any special 
conditions which are expressly set forth in the Grant. A lease 
conveys such rights and interests as are set forth in the docu¬ 
ment of lease and runs for a definite term of years prescribed 
in each case by His Highness the Sultan in Council. Aliena¬ 
tion of town lands is usually carried out by auction, the sum 
due on account of premium, survey fees, cost of boundary 
stones and fees for preparation and registration of the docu¬ 
ment of title being included in the upset price. 

t Country Lands under 10 acres in Area . The title for 
land of this category is since the passing of the Land Enact¬ 
ment 1926, an entry in the Mukim Register, but the work of 
entering up old alienations in the Registers is still far from 
complete and a large number of old forms of title are still 
extant. In the absence of an Entry in the Mukim Register, 
the entry in the Settlement Index constitutes a temporary 
title pending the preparation of the Mukim Register. The 
Entry in the Mukim Register gives an absolute title to land 
and where survey, or revision survey, by theodolite has been 
completed an Extract from the Mukim Register, with a plan 
of the land as surveyed endorsed thereon, is issued to the re¬ 
gistered owner. 

Country Lands of 10 acres in area and upwards. The 
title for this class of land is a Grant or Lease of State Land, 
usually the former. The scale of premium and rent has 
recently been raised but provision is made for variation 
within wide limits according to the quality and accessibility 
of the land applied for and for specially .favourable terms in 
respect of the cultivation of new agricultural products which 
it is desired to encourage. 


Applications for Land. 

Applications for State Land should be addressed to the 
District Officer of the District in which the land is situated, 
and should be made in writing accompanied by a sketch map 
of the land applied for, together with full details as to the 
purpose for which the land is required. In the case of appli¬ 
cation for large areas an interview with the District Officer 
is advisable. 

The legal authority for all alienation is His Highness the 
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10 acres in area is delegated, subject to certain restrictions, 
to the District Officers. The approval of an application is 
conveyed through the District Officer, who will inform the 
applicant of the amount to be paid or deposited by way of 
premium, survey fees and quit rent and will indicate the 
nature of ihe special condition, if any, imposed and the form 
of title under which the land is to be held. 

Occupation prior to survey may be allowed with the per¬ 
mission of His Highness the Sultan or, in the case of areas 
under 10 acres, of the* District Officer, provided all fees and 
dues are first paid or deposited and the boundaries of ihe land 
are marked out to the satisfaction of the District Officer, but 
such approval implies no claim on the part of the applicant 
io a greater area than that originally applied for. 

On completion of survey and settlement of all fees and 
dues the District Officer will obtain the issue copy of the 
document of title from the Registrar of Titles and will de¬ 
liver it to the applicant. 

A precis of the Premium and Rent Rules, 1928, showing 
the scale of premia and rents now in force for the different 
categories of land, is given in Appendix A. 

Quit Rent is payable on the 1st January in each year 
at the District Land Office, without demand. Any quit rent 
not paid by the 80th April is deemed to be an ‘arrear’ and 
is recoverable by process of law. Notices of Demand are issued 
and if not complied with by the 80th June the amount due 
is recoverable either by the attachment and sale of the move- 
able property of the defaulter or by attachment and sale of 
the land, or any part of it, in respect of which default of 
rent has been made. The District Officer may employ either 
v the above methods of recovery, at his discretion. 


Cultivation and Special Conditions. 

ihe following extracts from the Land Enactment 1926 
deal with the obligations imposed by law on the registered 
owner of country land in respect of cultivation: — 

“Unless it is otherwise specifically provided by special 
condition endorsed on the original document of title or m the 
Mukim Register all alienated lands are subject to the follow¬ 
ing conditions respecting cultivation: 
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“(a) Where the title covers an area of more than fifty 
acres the land described therein shall be cultivated to the 
extent of not less than one tenth within one year from the 
date of registration of title and to the extent of one quarter 
within five years from the date of registration of title. 

“(b) Where the title covers an area not exceeding fifty 
acres the land described therein shall be cultivated to the ex¬ 
tent of not less than one quarter within one year of the date 
of registration of title and the whole within four years of the 
date of registration of title.” 

Any land may be alienated subject to such special con¬ 
ditions relative to buildings, cultivation or upkeep as His 
Highness the Sultan in Council (or, in the case of holdings 
less than 10 acres in extent, the District Officer) may see fit 
to impose. 

Breach of special conditions or of cultivation conditions 
renders the land liable to forfeiture and resumption by the 
State. 


Surveys. 

A Survey Department was organised in Kelantun in 1911, 
and between the years 1911 and 1926 virtually the whole of 
the occupied portion of the Kelantan coastal plain, compris¬ 
ing the majority of the Districts of Kota Bharu and Pusir 
Puteli and containing approximately 300,000 holdings, was 
surveyed by plane table. Concurrently with this survey Settle¬ 
ment Indices were prepared for each Mukim and ltent Polls 
compiled. As the record of each Daeruh was completed the 
collection of quit rent on acreage was substituted for that of 
produce tax. The record of occupation provided by the Settle¬ 
ment Index was recognised as evidence of a valid and trans¬ 
missible title of land, pending the preparation of the Mukim 
Registers. 

Concurrently with the progress of the plane fable survey 
the survey by theodolite of town lands and of extensive areas 
of estate lands was carried out. 

In 1926 it was decided that plane table survey should be 
discontinued and that all future survey should be carried out 
by theodolite. No title is now issued except after theodolite 
/ survey. The revision survey of the large areas of small hold- 
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mgs surveyed by plane table prior to 1926 will be a task in¬ 
volving the expenditure of much time and money. 


In the case of new applications for land of less than 10 
acres in extent, the area is demarcated by the demarcation 
staff of the District Office, a lot number is assigned by the 
Survey Office after plotting on Survey Office maps and the 
holding entered in the Settlement Index and Rent Roll, the 
applicant being placed in immediate possession pending the 
fulfilment of the requisition for survey. An applicant for a 
larger area e.g. for estate cultivation, could ordinarily count 
on the completion of purvey within a reasonable period, per¬ 
mission to occupy prior to survey being as a rule readily 
obtained. 

The new scale of survey fees, which was brought into 
force in 1928, is given in Appendix B. 


Conclusion. 

The coastal plain of Kelantan consists of a fertile alluvial 
area of approximately 1,000 square miles, roughly rectangular 
in shape, having a length of about 60 miles and an a\erage 
breadth of 25 to 60 miles. Almost the whole of this area is 
intensively cultivated by a hardy and industrious peasantry; 
the population is of a remarkable density, being slightly over 
260 persons to the square mile; the average size of the native 
holding is about one acre. This area comprises the bulk of 
the Districts of Rota Bharu and Pasir Puteh and within if 
there is little land left available lor alienation, except such 
as is required to fulfil the constant demand for small hold¬ 
ings for native cultivation, and the unalienated area is steadily 
diminishing in extent. The total cultivable area available for 
alienation in Kota Bharu and Pasir Puteh Districts probably 
does not exceed 30,000 acres, of w T hich a considerable pro¬ 
portion is in Kelantan Bharu, the extreme north-west portion 
of the State, and is consequently difficult of access. 


The bulk of the European-owned estates are situated in 
the District of TIlu Kelantan and here there are large tracts 
of land available for alienation, the estimated extent of which 
is computed to be some 4,300 miles much of which, however, 



is mountainous and difficult of access. The District is tra¬ 
versed by the road from Kota Bharu to Kuala Krai, the dis¬ 
trict headquarters, 53 miles from the coast, and by the Fede¬ 
rated Malay tStates railway which is completed and open to 
traffic as far as Manek Urai, 8 miles beyond Kuala Krai. 
At a rough computation there may be said to be 300 to 500 
square miles of cultivable land within reasonable distance of 
the road and the railway. The completion of the latter should 
stimulate the demand for land .for estate cultivation in the in¬ 
terior of the State. 


Received for publication 9th April, 1929. 
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APPENDIX A. 

Precis or Premium and Pent Rules (Kei.antan) 1928. 

/. Town Land*. 

(i) Alienation generally by auction. The reserve price 
on lands sold by auction and the premium payable in the case 
of lands not sold by auction to be fixed in each case by His 
Highness the Sultan in Council. 

(ii) Annual rent to be such as is fixed in each case by 
His Highness the Sultan in Council, with the following 
minima: — 

Building lots of 2,400 square feet or less, per lot $2.00. 
Building lots of more than 2,400 square feet, at the rate 
of $2 for every 2,400 square feet or part thereof. 

Town lands (other than building lots), $5 per acre. 

11. Country Lands . 

(A) Premium: — 

(i) On Country Lands (a) of less than 10 acres in area 
and (b) between 10 and 20 acres in area: — 

Rice land, $5 to $15 per acre. 

Eampong land, $10 to $15 per acre. 

Rubber land, $15 to $25 per acre. 

(ii) On Country Lunds of 20 acres in area and over: — 

If the cultivation of rubber is prohibited, not less than 

$10 nor more than $25 per acre; if the cultivation of rubber 
is not prohibited, not less than $20 nor more than $50 per 
acre. 


Notwithstanding the above, llis Highness the Sultan in 
Council may fix special rates in special cases. 

(B) Annual Rent: — 

(i) On Country Lands of ten acres in area and over: One 
dollar per acre per annum for the first six years and there- 
after three dollars per acre per annum. 

(ii) On Country Lands of less than ten acres m area: 
Rice land} $0.40 to $1. 

Eampong land, $0.80 to $1.60 cents. 

Rubber land, $1.20 cents to $1.40 cents. 
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APPENDIX B. 

Suhvey Fees. 

A. In the ease of agricultural land of less than 10 acres 
in area held and to be held by Entry in the Mukim Register 
the cost of survey fees and boundary marks shall be included 
in the premium charged. 

B. In all other cases, except those Town Lands for which 


special rates are allowed under rule C, the following shall be 
the fees prescribed for survey: — 

5 acres and under ... $25.00 

For each additional acre up to 10 acres 4.00 

10 acres ... $45.00 

For each additional acre up to 25 acres 3.00 

25 acres ... $90.00 

For each additional acre up to 50 acres 2.00 

50 acres ... $150.00 

For each additional acre up to 100 acres 2.00 

100 acres ... $250.00* 

For each .additional acre up to 200 acres 1.00 

200 acres ... $350.00 

For each additional acre up to 300 acres .90 

300 acres ... $440.00 

For each additional acre up to 500 acres .80 

500 acres ... $600.00 

For each additional acre up to .1,000 acres .70 

1,000 acres ... $950.00 

For each additional acre above 1,000 acres .00 

C. For town lands the fees prescribed shall be: — 

For lots not exceeding 2,400 square feet 

in area, per lot ... $10.00 

For lots exceeding 2,400 square feet but 

less than one acre in area, per lot ... $15.00 

For lots exceeding one acre in area the 
fees prescribed in Rule B. 



Chemical Investigations on Coconuts and 
Oil Palm. 


C. D. V. Geokgi. 

Ag . Agricultural Chemist. 

‘The following article is based on a paper read, by the 
writer at the Bagan Dal oh Club, Lower Perak , on April 
4th 1920. 


Introductory. 

Apart from rubber and from the point of view of estate 
agricultural practice the two most important crops at present 
being cultivated in Malaya are coconuts and oil palm. It 
is only reasonable therefore that these crops should be made 
the subjects of special investigations as far as the Depart¬ 
ment of Agriculture is concerned. 

There is no need to emphasise the importance of coconuts 
either from the point of view of general cultivation or of an 
estate crop. The latest returns show that at present approx¬ 
imately 108,000 acres are planted with coconuts in the Fede¬ 
rated Malay States, approximately 00,000 acres being under 
European management. In the case of oil palms, that have 
only become established as a major crop during the past few 
years, there are in Malaya approximately 24,000 acres already 
planted together with a further 27,000 acres of reserve land 
not planted or in course of planting, while other large areas 
of land have also been reserved provisionally for this crop. 

Both coconuts and oil palm have their own special lines 
of chemical investigation, and in this pajier I shall endea¬ 
vour to outline briefly those points with which the Chemical 
Division is at present more especially concerned. In this 
connection I hope that you will not be disappointed if I devote 
rather more of my time to a consideration of the chemical 
problems connected with oil palm. The reason is chiefly per¬ 
sonal; for, while I have been working for the past two years 
on oil palm products, it is only recently that I commenced 
any coconut investigations. Further, those of you who have 
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studied the oil palm industry or visited oil palm factories 
will realise the importance of the many chemical problems 
connected with the preparation of high quality oil palm pro¬ 
ducts. The oil palm factory marks the commencement of 
what may be termed technical estate practice. Compared 
with coconuts, oil palms are not an easy crop and the estate 
manager, unless he is so fortunate as to serve on an estate 
large enough to enable him to devote himself to field work 
and to allow of the employment of a separate manager for 
the factory, will find it necessary to pay special attention 
to the. factory process if he wishes to maintain a high quality 
of products. 

I think there is every reason to believe that under suit¬ 
able conditions oil palms will prove on the average a more 
remunerative proposition than coconuts, although in the case 
of the former crop the initial outlay is heavier on account of 
the relatively large factory capital charges, which amount to 
approximately £5—£6 per acre. 

The necessity for such a relatively heavy outlay is ex¬ 
plained by the fact that the more valuable constituent of the 
fruit, palm oil, must be recovered with the least possible delay 
after harvesting if. high quality oil is to be produced. 

Coconuts. 

The principal investigation being carried out at present 
in the Division is the establishment of standards for the oil 
content of Malayan Estate copra. 

Reports have recently been received from London that the 
value of Straits copra is tending to deteriorate owing to a 
reduction in oil content and statements have been made that 
whereas Straits copra formerly had an oil content of 66/67 
per cent of oil and yielded 63/64 per cent of oil, recent 
shipments had been found to contain only 63/64 per¬ 
cent of oil yielding only 60/61 per cent of oil. The estab¬ 
lishment of standards for Estate* copra appears desirable, 
especially in view of the fact that before export Estate copra 
is sometimes mixed with native copra, the latter being fre¬ 
quently inferior both m quality and oil content. 

Six estates distributed throughout Malaya are therefore 
forwarding during a period of six months regular. monthly 
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samples of their copra. These samples, amounting io approx¬ 
imately 5 lbs., are analysed and the results reported to the 
individual estates. In due course a summary of the results 
of the investigation, in which the estates will be referred to 
by letter or number, will be published in this Journal. 

It may be of interest to you to know that the variations 
in the 17 samples examined to-date are as follows: — 


Maximum Minimum Average 
per cent, per cent, per cent. 


Moisture 

8.2 

4.T 

6.4 

Oil (on sample as received) 

62.9 

57.7 

60.6 

Oil (on moisture-free basis) 

66.9 

62.6 

64.7 


The comparatively wide variations in moisture content 
are interesting and point to the necessity of an investigation 
into the most economical method of drying the fresh meat. 

If we divide the figures for the oil content of the copra, 
calculated on a moisture-free basis, into three groups, 02—04 
per cent, 04—66 per cent and 60—08 per cent we find that 
of the 17 samples examined four fall in the first group 
eleven in the second group and two in the third group. This 
indicates therefore that apart from seasonal variation the pre¬ 
sent oil content of estate copra, calculated on a moisture-free 
basis, probably lies within the limits 04—00 per cent. 

Although the investigation has only been proceeding for 
about two months it appears probable that the full results 
will be in agreement with those obtained to date. All the 
same 1 hope that those who are interested in the subject will 
study the summary of the whole investigation. 

As a result of this work the next step will he to decide whe¬ 
ther it is not possible either to improve the oil content of the 
copra from present palms or to breed other palms having a 
higher, oil content. 

The reason for the relatively low oil content is difficult to 
explain and may be due to one or other of a variety of causes, 
probably a combination of causes. Among the reasons that 
suggest themselves are the climate, the state of ripeness of the 



nuts when picked, a low yielding strain, lack of cultivation, 
unsatisfactory drainage and unsuitable soil conditions. 

As regards the first possibility it is well known that on 
account of the equable and moist climate of Malaya there is 
rapid germination of the ripe nuts even -while still on the 
palms, particularly as many estates do not pick at intervals 
of less than two months. An examination of the piles of nuts 
on estates shows quite a material percentage of germinations. 
There is little doubt also that the meat of a germinated nut 
is slightly deficient in oil content owing to the enzyme action 
produced by germination. 

This question would point therefore to a problem in eco¬ 
nomics as to whether it would not be preferable to pick at 
shorter intervals if such a procedure produced copra of higher 
oil content. 

Experience with oil palms has shown that the state of 
ripeness of the fruit has a direct effect on the oil content of 
the pericarp, and it is probable that, the oil content of the 
coconut is affected in a similar manner. 

Variations in many characters exist in all crops and it is 
certain that the coconut is no exception to this rule. The 
question of variation in coconuts as regards fruiting qualities 
is already engaging the attention of the Department, parti¬ 
cularly the Botanical Division, and it has been found that 
the coefficient of variation in the number of nuts produced per 
annum is as high as 34 per cent of the mean production per 
palm under average estate conditions. The study of varia¬ 
tion has also revealed the fact that 19 per cent of the palms on 
the average estate are unprofitable. Fruiting characters of 
individual palms have been found to be definitely constant 
over a period of 8 years and no doubt this constancy also exists 
as regards the oil content of copru from individual palms 
within the range of seasonal variation. This latter investi¬ 
gation is already in hand and although approximately 400 
samples of copra have already been analysed this number 
is scarcely sufficient to overcome the effect of seasonal varia¬ 
tion. 


Oil Palm. 

Before dealing with the various points of chemical inte¬ 
rest as regards the preparation of oil palm products ahd illus- 
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(rating the necessity of chemical control it would be advisable 
to give the average composition of the fresh fruit and also 
to outline briefly the method of factory treatment. As re¬ 
gards the latter I hope that the sheets, which have already 
been handed round and on which the process is shown din- 
grainmntie.ally, will be of value in helping you to follow tKe 
various stages of the treatment. 

The following table gives the approximate composition 
of fresh oil palm fruit: — 


Pericarp 


Per cent. 

... 57—60 

Nut 

... 

... 40-43 

f Moisture 

... 

... 36-40 

Pericarp \ Oil 

i 

... 

... 47-51 

[ Residue 

... 

... 14-16 

r Shell 


... 78-32 

N uts ^ 

L Kernel 

... 

... 18—22 

Palm oil (calculated on 

fresh fruit) 

... 29-30 

Kernel (calculated on 

fresh fruit) 

7— 8 


The above figures, which refer to the fully developed 
fresh ripe fruits, can only be regarded as approximate since 
experiments show that it is difficult to select average samples 
of fruit from a consignment. The problem of selection of 
average material for analysis becomes even more difficult 
when a bunch of fruit is considered, since the latter contains 
fruits in all stages of development and therefore of varying 
oil contents. 

Analysis of the fruit from the point of view of oil con¬ 
tent is therefore not xisually attempted directly, the oil 
content o& the bunch or of the fresh fruit being calculated 
indirectly. The amounts of oil lost at various stages of the 
process are estimated and by adding these amounts to that 
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of the oil recovered measures of both the oil content of the 
bunch or the fruit and also of the efficiency of the process 
are obtained. 

As regards the treatment of fruit ihe latest process con¬ 
sists in the sterilisation of the bunches with steam under 
pressure. The bunches are then stripped, the sterilised fruit 
being transferred to a digester in which the fruit is mashed 
or pulped. The bulk of ihe pericarp oil, approximately 85 
per cent, is then removed either by pressing or centrifuging 
the pulped mass. Both methods of treatment of the mash 
have been included in the diagram since they are both used 
in practice, the press system being, favoured in Sumatra, 
while the centrifugal system has been adopted in this coun¬ 
try. 


At this point in the treatment there are two intermediate 
products, crude palm oil and a mass consisting of nuts and 
pericarp residue. 

The crude oil is purified by agitation with live steam, 
after which it is allowed to stand and the almost clear 
supernatant oil transferred to a storage tank for a further 
period of settling or the oil can be purified by passing direct 
from the washing tank through either a centrifugal separator 
of the De Laval type or through a filter press. The oil is 
then packed in barrels for export. 

The mass of nuts and residual pericarp is screened in 
order to separate the material into its constituent parts, the 
nuts being dried and cracked in a nut cracker, usually of 
the centrifugal type. The broken shells and kernels are sepa¬ 
rated in a suspension of clay in water, although there is 
little doubt that ultimately a dry method of separation will 
be evolved. The machine will work on the principle that 
kernels owing to their more rounded shape tend to roll faster 
than the broken particles of shells on an. inclined plane 
moving in the opposite direction. 

The kernels, which still contain from 10 to 12 per cent 
of moisture, are further dried before packing in sacks for 
export. 

* 

Although the details of the treatment of the pericarp ‘ 
residue have been included in the diagram the present prac- 




FRUIT BUNCHES 



ie subsidiary treatment of the pericarp residue is not at present practised in Malaya, the pericarp residue from the separator screen being' used as fuel. 

hen high, grade oil is being prepared it may be advisable to treat the crude palm oil from the second pressing or solvent extraction in a separate installation market as seoond grade oil. 
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tice in Malaya is merely to use this material as fuel. Ex¬ 
perience in Sumatra, where the oil palm industry is developed 
to a much greater extent than in Malaya, has shown that 
the subsidiary treatment of the residue, either by second 
pressing or solvent extraction, is only an economical propo¬ 
sition for large estates, <‘1,000 acres and upwards in lull bear¬ 
ing, on which there is sufficient residue to maintain a plant 
in continuous operation. 

Noth the second pressing and solvent extraction method 
are in use in Sumatra* As regards recovery of oil the latter 
method has the advantage, since it is possible to recover 
practically the whole of the oil in the pericarp residue, includ¬ 
ing that on the surface of the nuts, by treatment with solvent. 
With ihe second pressing approximately only half the re¬ 
mainder of tlie- oil in the pericarp residue is obtained, the 
total recovery of oil with two pressings amounting to ap¬ 
proximately 92 per cent. 

Mention might be made here of a process that is being 
developed for the treatment of the whole fruit by solvent 
extraction. Undoubtedly this is an ideal method of treating 
the fruit, since the whole of the oil can be recovered in a 
single operation. There are, however, difficulties to be over¬ 
come, among which may be mentioned the losses of solvent and 
the relatively high moisture content of the fruit. The latter 
would necessitate the removal of a very large amount of 
water from the digested mash in order to obtain the maximum 
effect of the solvent, also there is the possibility of some of 
the mucilaginous matter present in the fruit dissolving in the 
oil, thereby affecting its storage qualities. It is quite possible, 
however, that such a method may eventually be employed, 
although at first sight it appears preferable to recover the 
greater part of the oil by a simple process of pressing or 
centrifugal extraction and then the remainder of the oil by 
solvent extraction. 

Although the factory process may appear complicated it 
is in reality only a sequence of simple operations, the whole 
process being designed to secure the maximum yield of high 
quality products with the minimum amount of mantial lab¬ 
our. 


The entry of Sumatra and more recently Malaya with 
their well-established estate organisation methods into the oil 
palm industry is resulting in the production of increasing 



quantities of high grade oil paliu products, particularly palm 
oil of a low acidity. Up to a few years ago ihe whole of the 
world’s supply of oil palm products came from West Africa, 
the bulk of the palm oil being of a much inferior grade to 
that produced under estate conditions owing to the primitive 
methods of preparation of the oil. UnlesN therefore the 
average quality of the West African oil is greatly improved 
it is unlikely that for several years to come plantation palm 
oil will compete to any extent with the West African pro¬ 
duct, since it is anticipated that plantation palm oil will 
be used to meet ihe ever-increasing demand for high grade 
oils pud fats for edible purposes as soon as large and regular 
supplies of the oil are fori booming. 

It will be realised that with such a technical process 
chemical conirol is a necessity, firstly since the value and 
application of the principal product in the industry is so 
largely affected by its acidity and secondly that with such 
a high capital outlay on plant it is important to ensure tliul 
maximum yields of products are being obtained. 

The greater part of the chemical work on oil palm during 
the past two years has therefore been concerned with the fac¬ 
tory side of the crop, although there is one investigation now 
in progress to which attention might be drawn, namely the 
removal of plant nutrients from the soil by the palm. It is 
realised that with the relatively large numbers of fruit 
bunches harvested annually artificial manures will have to be 
employed to maintain yields and a knowledge of the amount 
of plant nutrients removed in this way will be of some 
assistance when arranging details of manurial experiments. 

As mentioned previously chemical control in an oil palm 
factory begins directly the bunches of fruit are weighed since 
a low yield of oil is frequently due to the bunches being 
picked slightly unripe. In order to obtain the maximum 
production of oil it is essential not to harvest the fruit bunch 
until ripe, as it has been definitely established that when a 
bunch of fruit is harvested the process of ripening ceases as 
far as the development of oil in the pericarp is concerned. 
The increase in oil content found with fruit stored for a 
few days before treatment is merely due to a decrease in the 
miisture content of the pericarp resulting in an apparent 
increase in the oil content. In order therefore to obtain com* 
parable results it is essential that the procedure on an estate 
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should not vary and from that point of view the process of 
dealing with fresh bunches has much to recommend it, since 
direct comparisons between the. weight of fresh bunches har¬ 
vested and the weights of products recovered can be obtained. 

Although the method of sterilising bunches requires an 
efficient transport system on the estate the method has the 
great advantage of dispensing with collecting sheds, thereby 
saving labour in the field. Further, since the fruit is not 
bruised to the same extent as when separated in the field, it 
is possible to produce an oil of lower acidity. 

The acidity of the oil produced in an estate factory from 
fruit previously separated in collecting sheds varies from 3 
to 4 per cent, calculated as palmitic acid, hut by sterilising 
the bunches the acidity of the oil can be reduced to between 
2 and 3 per cent, so that it is possible to guarantee the acidity 
of oil on arrival in Europe to be less than say 3.5 per cent. 
Tf fruit be sterilised immediately after harvesting it is possible 
to recover oil with an acidity of only 0.5 per cent so that the 
increase of say 1.5 per cent in the case of the bunches and 2.5 
per cent in that of the fruit is due to the bruising of the 
fruit during transport from field to factory. 

Slightly increased yields of oil are obtained as a result 
of sterilising the bunches under pressure owing to the coagu¬ 
lation of the gummy and albuminoid matteis present in the 
fruit not affecting the extraction of the oil. 

Our chemical investigations have shown that with the 
centrifugal system better results are obtained with a closed 
type digester working under slight steam pressure (Manlove 
Alliott type) than with a digester of the open kettle type. 
In the latter the mash becomes too thick and does not yield 
its oil so readily during the process of centrifugal extraction. 

It is not proposed to discuss the merits of presses and 
centrifuges except to state that as regards the treatment of 
the whole fruit, and judged by the oil conient of the pericarp 
residue, similar results are obtained by the two systems. 
From the point of view of cost the press is somewluii cheaper 
than the centrifuge, because the unit capacity of the latter 
is greater than the former but when a large installation, 
comprising several presses or centrifuges, has io he considered 
the difference is reduced considerably. 
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I have no experience of the purification of oil from 
presses, but the centrifugal system yields a crude oil that 
contains only relatively small proportions of sludge and mois¬ 
ture aud is therefore easily purified in the manner already 
described. 

During the past year between 50 and 60 samples of oil 
from various estates in Malaya have been examined and in 
no case has the dirt (matter in suspension) been found io 
exceed 0.02 per cent, rarely 0.01 per cent. The moisture 
figure has been found to vary from 0.15 to 0.45 per cent, 

»Palm oil increases in acidity on storage, the rate of in¬ 
crease varying with ihe amounts of moisture and matter in 
suspension. The latter consists of cellular debris and traces 
of mucilaginous matter and should therefore be reduced to a 
minimum. 

Experiments have recently been carried out with a J)e 
Laval separator and the results show that, although the mois¬ 
ture content of the oil can be reduced to approximately 
0.10—0.15 per cent, it is not always possible to remove the 
small amount of matter in suspension in the oil. In order 
to effect this successfully the oil would have to be heated to 
a temperature slightly exceeding 10()°0 in order to effect 
coagulation when separation woiild be a simple matter. One 
factor in favour of a De Laval separator is, however, the 
elimination of the personal element as regards the possibility 
of any sludge becoming mixed with the oil and, if the oil 
is to l>e used for edible purposes, the installation of such a 
machine on a large estate is recommended. 

The average quality of Malayan estate palm oil, com¬ 
mencing with fresh fruit as the initial material in the fac¬ 
tory, is as follows: — 

Per ceni. 

Acidity (calculated as palmitic acid) 8.0 —4.0 

Moisture ... 0.25—0.35 

Matter in suspension ... nil—0.01 

The increase in acidity of oil of this quality is approx¬ 
imately 0.1 per cent per month so tl*at V determining the 
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acidity of the freshly prepared oil it is possible to estimate 
with a fair degree of the accuracy the acidity of the oil on 
arrival at its destination. The determination of acidity of 
palm oil in a modified form is therefore pari of* the routine 
in all oil palm factories. 

Although strictly speaking the subject does not fall 
within the scope of this paper I should like to mention the 
question of shipment of oil. At present barrels are used ex¬ 
clusively, the cost is heavy, amounting to If cents per lb. 
of oil. This sum represents a considerable proportion of the 
total cost of production. Although it is certain that from 
the point of view of small consumers shipment in barrels will 
always be required it is more than probable that in a few 
years time bulk shipments of oil will be made. Such a 
method would require a separate organisation, since it would 
not be possible for any particular estate to incur the large 
capital expenditure necessary. In view of the developments 
in Sumatra as regards this method of shipment and of the 
far-reaching benefits that would have resulted had other in¬ 
dustries organised themselves in the past it is a matter for 
consideration whether some kind of oil palm organisation 
should not be started in order to keep abreast of the deve¬ 
lopment of the industry. There is no doubt that there will 
be competition in the future in the oil palm products market 
and it seems advisable therefore to make preparations against 
this contingency. 

In this connection both in view of the technical nature 
of the factory process and the necessity of chemical control 
the installation of small chemical laboratories for large es¬ 
tates or groups of smaller estates, in w T hieh routine analyses 
such as those indicated above can be curried out, is recom¬ 
mended. 

The subsidiary treatment of the nuts and pericarp residue 
calls for little comment except to state that the separation of 
the material from the centrifugal extractor can be effected 
without previous drying. From the chemical point of view 
the analysis of the fibrous residue is important, since it gives 
an indication as to whether the digester and centrifugal ex¬ 
tractor are working satisfactorily. 

Since kernels are sold on their oil content as received nt 
their destination it is essential to ship them as dry and as 
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clean as possible, although owing to the humidity of the 
atmosphere in Malaya it is impossible to avoid small losses 
in weight during transit owing to evaporation of moisture. 


Conclusion. 

Such therefore is a brief outline of the more important 
chemical investigations at present being carried out with 
coconuts and oil palm. Ah you will realise much still remains 
to be achieved Wore our aims are reached, especially as re¬ 
gards the oil palm industry, which is still in its infancy as 
far as Malaya is concerned. It is however only by close co¬ 
operation between planters, scientific officers and manufactur¬ 
ers that the desired results can be obtained and in this con¬ 
nection I should like to impress upon you all that the De¬ 
partment of Agriculture is keenly interested in these two 
crops, the development of which is bound to contribute 
materially to a broadening of the basis of Malayan agricul¬ 
tural practice. 


Received for publication, 131 It April, 192!). 
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Observations on the Dwarf Coconut Palm, 
in Malaya. 

By H. W. Jack & W. N. Sands. 

Introduction. 

The three dwarf and closely allied races of the coconut 
palm, which are of increasing economic importance locally, 
are those with ivory-yellow, apricot-red and green fruits res¬ 
pectively. These palms were fully described by us in a 
previous paper (1) where also, the results of certain observa¬ 
tions and experiments that, had been made in connection with 
their vegetative and flowering characters were given. It was 
shown that the flowers were, as a rule, self-pollinated, and 
that a high percentage of the resulting fruits bred true to 
type even when exposed to cross-pollination. It was also 
shown that it was possible to make a fairly accurate separa¬ 
tion of the dwarf races from hybrid and tall forms by noting 
the growth and the colour characters of young plants in the 
nursery. 

For the purpose of obtaining additional information 
concerning the palms, fruits of each of the three races were 
obtained in June, 1931, from open pollinated palms in a large 
plantation where dwarf forms were mainly grown. The nuts 
were germinated in Kuala Lumpur and afterwards transferred 
to Parit Buntar in the State of Perak where they were planted 
in the compound of the office and store of the Botanical Divi¬ 
sion of the Department of Agriculture. . The soil there is an 

(1) The Dwarf Coconut in Malaya, H. W. Jack and W. N. Sands. 

Vol X. No. 1, 1 m. 
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alluvial clay-loam with a high percentage of organic matter 
as shown by the following mechanical analysis, which wad 
supplied by the Soils Division of the Department. 

TABLE I. 

Mechanical Analyses of Four Soil Samples from Parit 
Bcntar Office Compound. 


Kef: 

Depth. 

Clay* 
Fine Silt. 

Silt. 

Sand. 

PH. 

Remarks. 

R 244 T 

to 1 ft. 

32 

36 

24 

4. 7/6.0 

All these soils 
were rich 

R 244 8a 

2 ft. 

58 

19 

11 

4. 5/4.6 

in organic 
matter, the 

R 244 Sb 

3 ft. 

58 

18 

12 

8. 1/3.2 

average loss 
on ignition 

R 244 Sc 

4 ft. 

42 

28 

12 

2. 8/8.2 

being 20%. 


The permanent water-table is never more than 4 feet 
below the surface of the soil and generally averages about 2| 
feet only. 

# 

The rainfall is usually well distributed and averaged 
97.80 inches per annum for the years 1922-1928. This annual 
average was, however, 9.09 inches above that for the past 41 
years—the last 4 years having been exceptionally wet. The 
average monthly rainfall for any one month during the period 
never fell below 4 inches, and the months of March and April 
and from September to November were, as a rule, the 
wettest periods. These conditions were fairly typical of the 
coastal areas where good crop of coconuts were obtained. 

Table II shows the average monthly precipitation over 
the last seven years. 







JAN FEB MAR APR MAY JUNE JULY AUG JEPT OCT NOV DEC 













































Planting. 


Six palms of each race were planted out in December 
1921,of which five of each were selected for the purpose of 
our investigations: these have now been under close observa¬ 
tion for the past seven years. 


Germination to Flowering. 

The nuts were sown on June 6th 1921. They germinated 
unevenly. The rates of germinations ranged in the ‘yellows’ 
from 95 to 79 days: the ‘reds’ from 21 to 92 days, and the 
‘greens’ from 47 to 79 days. The date of germination assigned 
to each was that on which the tip of the young shoot became 
visible when busting its way through the husk. This varia¬ 
tion in the rate of germination was expected as the nutB were 
not obtained, as far is known, from individual palms, so that 
there were, no doubt, differences in the ages of the fruits at 
the time of picking. On estates a period of four months from 
the time of sowing to germination is considered to be the limit 
for successful germination, so that these sprouted well within 
that time. 

All of the palms were planted on December 11th, 1921, 
and subsequent growth was quite satisfactory. Among the 
‘yellows’ and ‘greens’ the first to germinate was the first to 
flower, whilst of the ‘reds’, the third to germinate was the first 
to flower. From the time of planting to flowering nearly the 
same order was maintained. 

The average period which elapsed from plauting to Hover¬ 
ing was for the ‘yellows’—3 years, 86 days; the ‘reds’—3 years, 
106 days and the ‘greens’—3 years, 263 days. The greens, 
however, flowered unevenly; the variation in the period 
between planting and flowering for the first time being con¬ 
siderable and included the earliest and the latest flowering 
palms of the whole series. Apparently they were not as pure, 
genetically, as the ‘yellows’ and ‘reds’.. 

Table III shows the detailed results. 
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Spadix Production. 

Spadix production was fairly well distributed throughout 
the seasons in each year: this was, no doubt, due to the fact 
that the water supply was ample for the requirements of the 
palms at all times. Eacli of the yellow and red palms started 
to flower in the early months of 1925. One green, however, 
commenced to flower in September, 1924, whilst two others 
did not flower until the early part of 192(5. The ‘yellows’ 
produced on an average 18 spadices per annum: the ‘reds’ 15.5 
only due to irregular spadix production of three of the palms 
in 1928. In this connection the cessation of spadix produc¬ 
tion for different periods in throe of the red palms, although 
apparently quite healthy, is worthy of note. Red No. 2 was 
the most notable in this respect as it opened no spathes dur¬ 
ing two periods of 4 months and months respectively. The 
‘greens’ produced 17 spadices per palm per annum the average 
being depressed somewhat by the late flowering of palm No. 
4. The number of days between the opening of successive 
spathes varied for 

(a) Yellows 18.5 days to 21.1 days. 

(b) Reds 19.8 „ „ 24.2 „ 

(e) Greens 18.7 „ „ 23.1 „ 

The average for a normal dwarf race therefore being 
20 days. 


Early Spadices—Flowering and Fruiting. 

The first spadix produced by dwarf palms bears few, if 
any, female flowers. In the palms under observation no female 
flowers were produced on the first spadix of the “yellows” 
and only two of them had female flowers on the second. The 
first spadices of the five palms set seven fruits only, five of 
which were borne on the 4th and 5th spadices of two palms. 
Two of the “reds” had 1 and 3 female flow r ers respectively, the 
rest none. No fruit was set on the first three spadices of these 
palms. Three of the “greens” bore female flowers on the 1st 
spadix, two of which formed fruits. 

It might be mentioned that for all three types the number 
of branches per spadix, averaged 35. Also each spadix bends 
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Female Flowers and Fruit borne on 1st Five Spadices. 


140 



^Number of fruits remaining on spadices 2 months after flowering. 














of Annual Production of Flowers and Fruit, 1925—1329. 
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down ia a direction opposite to that of the spiral formed by the 
expanding leaves, and all the spadices of each palm bend down¬ 
wards in the same direction. 

The details of flower and fruit production of the first five 
spadices o.f each palm are given in Table V, and the details 
of spadix, flower, and fruit production from commencement of 
flowering of each palm to the beginning of 1929 are given in 
Table VI. 

The very uneven nature of the early flowering and fruit¬ 
ing of the palms particularly the “greens”, is very noticeable. 
In the second year of fruiting they produce almost an average 
crop, and appear to reach full production about the third 
year. As the records are for a four year period only and for 
a small number of palms, it may be necessary to alier this 
statement when further annual records are obtained. 

Table VII, compiled from Table YI, gives the total female 
flower and fruit production of each palm to the end of 1928, 
and Table VIII shows the averages. Among the points to 
be noied are— 

(a) The ‘greens’ had the highest average number of 
female flower per spadix, namely 21.4: the ‘yellows’ 
had 18.fi and the ‘reds’ 10.6. 

(b) The high percentage of female flowers which fail to 
set fruit. 

(c) The low percentage of loss of fruit after 2 months 
from the time of flowering. 


In regard to (b) and (c) the percentage of fruits to fhnvers 
remaining at 2 months, was for the ‘yellows’ 38.90%; ‘reds’, 
f>3.2% and ‘greens’ 26.4%. Subsequent losses of fruit amount¬ 
ed to 5.7%, 5.4% and 4.2% only respectively. 

The high percentage of infertile flowers was not due to 
insect injury, but, rather, it is thought to imperfect pollination 
or absence of viable pollen in unfavourable weather. On the 
other hand it is possible that the failure of development of a 
certain number of young fruits may be physiological. 
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TABLE VII. 


Record op Total Flower and Fruit Production op Dwarf 
Coconut Palms from the time of 1st Flowering 
to Feb. 28th, 1929. 



Total No. Total No. Total No. 
of Nuts Fruits 
at two which 
Flowers. Months, matured* 


Remarks. 


227 No spadix from 

28.7.28 to 

1.10.28 

247 No spadix from 

8.10.26 to 

12.2.27 do. ' 

18.6.28 to 
2.1.29 


320 No spadix from 
11.6.28to 

24.7.28 
870 


28f> Started to flower 

21.1.26 

321 Started toflower 
16.4.26 


5106 4407 


* The 1929 crop was estimated on 28th February 1929 from 
the number of fruits then two months old and over on the spadices 
produced in 1928. 
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TABLE VIII. 


Stjmmauy from Table VII. 


Race 

No. 

of 

palms 

Totals 

of 

spadices 

Totals of 
female 
flowers 

Totals 
of fruit b at 
2 months 

Totals of 
mature 
fruits 

Yellow - 

5 

344 

4,672 

1,822 

1,553 

Red - 

5 

•289. 

3,062 

1,629 

1,464 

Green - 

5 

29*2 

6,261 

1,655 ! 

I 

1,890 

| 



925 

13,99ft 

L _ 

ft, 106 

4,407 

i 


Averages per Palm. 




Female 

T"" 

j Female 



Mature 

Race 

Spadices. 

flowers 

per 

flowers 

per 

Fruits 

2 months 

Mature 

fruits 

fruits 

per 


i 

i. 

spadix 

palm. 



spadix 

Yellow - 

69 

13.6 

946 

364 

811 

4.5 

Red 

58 

10.6 

612 

326 

293 

f>.p 

Green - 

58 

21.4 

1,252 

831 

278 

4.8 


Percentages—Fruits to Female Flowers. 


Race 

Total 

female 

flowers 

Fruits at two 
months 

% 

Fruits 
at maturity 

% 

Loss of fruits 
2 months to 
maturity 
% 

Yellow - 

4,672 

38.9 

33.2 

5.7 

Red ■ 

| 8,062 

58.2 

47.8 

5.4 

Green - 

6,261 

26.4 

22.2 

4.2 
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Fruit Production for 3 Tears, 1926—1928. 

The total numbers of ripe fruits obtained from the'young 
palms over the period of three years, 1926—1928, are given 
below,. The ‘yellows’ are shown to have given "ah average an¬ 
nual production of 94.5 fruits. The 'reds’ 89.6 and the ‘greens’ 
88.2. The average production of the ‘reds’ and the ‘greens’ wiis* 
depressed ,by the erratic spadix production of R.2 in 1928 and 
the late flowering of (1.5, although the latter was the heaviest 
cropper, notwithstanding its late start. As mentioned pre¬ 
viously, full production may not have been reached in the 
period under review. 


TABLE IX. 


Fruit Production for 3 Tears of Dwarf Palms. 
Planted Dec. 21st, 1921. 


5? 


1927 

1928 

1929 

Total Fruit 

Grand 

Total. 


Race. 

Total 

Fruit. 

Total 

Fruit. 

calculated 
from 2 months 
or over. 

Remarks. 

1 

Yellow 

72 ’ 

104 

83 

259 

* 

2 

»» 

105 

127 

184 

»(>(> 


4 

»» 

101 

105 

50 

250 


5 

»* 

79 

109 

55 

248 


a 


101 

104 

89 

294 

No spadix 

i 

, Red 

ft (5 

104 

05 

225 

23.7.28 to 1.10.28 

2 

»* 

no 

107 

84 

201 

No spadix 3.10.20 
to 12.2.27. 
18.0.28 to 
81.12.28. 

3 

** 

97 

72 

128 

292 


ft 

»* 

87 

91 

125 

303 

No spadix 11.6.28 

t; 

M 

111 

112 

101 

824 

to 2.7.28. 

l 

Green 

74 

89 

88 

251 

Started to flower 

2 

•* 

74 

84 

85 

243 

21.1.20. 

3 

M 

72 

90 

123 

285 


5 

»» 

45 

(84 mbits, 
only; 

143 

188 

821 

Started to flower 
10.4.20. 

6 

** 

78 

08 

88 

224 


Totals 

1,207 

1,509 

1,371 

4,087 
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Average Production. 


Race. 

1027. 

1928. 

1929. 

Annual average 
of 8 years. 

Yellow 

91.0 

109.8 

82.2 

04.5 

Red 

82.2 

97.2 

89.0 

89.0 

Green 

67.(5 

94.8 

102.4 

88.2 

Mixed 

80.5 

100.(5 

91.4 



Maturation Period or the Fruit. 


It is not possible to ascertain definitely by external 
appearances when a fruit has reached, and not passed, the stage 
at which it is fully mature, so that the exact time from dowel¬ 
ing* to ripening can only he estimated. The fruits of all of 
the palms were picked when the husks had lost all of their 
distinctive colour and were quite brown ami dry. 

The Table X shows that, from the flowering to the date 
the fruits were picked, the period which elapsed was for the 
‘yellows’ Pi.4 months; ‘reds’ Id.4 months and ‘greens’ 13.1 
months. The yellow fruits, therefore appear to reach 
maturity about one month earlier than the others. In this 
connection it is possible that the fruits may have reached 
maturity 3—4 weeks earlier than indicated by the periods 
above (flowering to picking). 
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TABLE X. 

Maturation Period of Fruit in Months. 


Race. 

Palm 

No. 

Fruits picked 
in 12)26. 

Fruits picked 
in 1927. 

Remarks. 

Yellow 

1 

12 months. 

12 months. 

Early ripening 


•J 

12.2 

12.4 


M 

4 

12.8 

12.0 


M 

5 

12.4 

13. 


»* 

6 

12.8 

12.8 



average 

12.2 

12.5 


Red 

1 

12.6 

12.8 

Early ripening. 

M 

2 

18.4 

13.1 


♦ » 

3 

18.8 

18.8 


»* 


18.5 

13.7 



i 6 

i 

14.1 | 

i 

13.0 



average 

18.4 

18.4 

■ - 


Green 

1 

18.4 

18.8 



2 

18.3 

18.2 

# 

*» 

8 

18.2 

13.8 


»> 

5 

12.0 

12.8 

Early ripening. 


0 

13.4 

13.0 



average 

18.1 

18.1 


Pollination of the Flowers. 


In our former article (loo. eit.) we stated that flowers 
were usually self-pollinated owing to the fact that the male and 
female phases of flowering of each spadix produced l>y these 
races of dwarf palms overlapped each other. Although 
numerous insects; more particularly bees, visit the male 
flowers to collect pollen and nectar, few appeared to be attracted 
by the female flowers situated near to the bases of the 
branchlets of the inflorescence, and following the results of 
experiments the opinion was expressed that pollination was 
effected chiefly by the wind. 

As yet there is no detailed survey of the insect visitors 
to the flowers and the role they may play in scattering pollen 
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or facilitating self-pollination in other ways. Aldaba (2) 
showed that in the Philippines the amount of pollen carried 
by the wind, from cluster to cluster on the same tree, was pro¬ 
bably enough to pollinate the female flowers of tall palms when 
the male phase of the flowering spadix overlapped the female 
phase of the previous spadix. As this could occur between 
different spadices on the same tree, it could be accomplished 
far more readily on a palm where there was an ample supply 
of pollen available on the same spadix. 


Kesults or Germinating the Fruits. 

The three races of dwarf palms are growing in three lines 
along three sides of the compound of the office at Farit Buntar. 
They are separated from each other in the lines at distances of 
20 feet, to SO feet only, so that, if any appreciable amount of 
cross-pollination due to wind or insects occurred, it would he 
noticeable in their progeny. 


A number of fruits of each was, therefore, collected and 
germinated and certain of them planted out at the Coconut 
.Experiment Station, Klung. 


The germination results of this second generation of nuts, 
totalling 642, showed that, in resped, to the colour of the young 
shoot and subsequent growth, they were apparently true to 
the type of palm from which they were taken, with three ex¬ 
ceptions which all occurred amongst the “greens”. G.l gave 
two red plants and (i.G one red plant. This was thought to be 
due to a mistake in labelling because the character for green 
plants is likely to be dominant to red—still cross-pollination 
w r as possible. 


Twenty five plants from each palm were planted out from 
the germination beds and these are now nearing the flowering 
stage. To date no characters suggesting hybridization in this 
planting have been observed. 


(8) Aldaba V.V.—Philippine Agriculturist, Dec. 1921. No. 5. 



Germination Results of Fruit from Individual Palms 


155 



Total 186 Total 223 * Totel 233 
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Leaves and Leat Production. 

The number of fully opened leaves of all ages, which 
forms the crown, may vary from 24 to 28 in palms up to seven 
years old. As a rule there are fioni 8 to 10 expanded leaves 
above a spathe which has newly opened. 

As a spathe with its spadix is produced, normally, in the 
axil of each leaf once flowering starts, the rate of leaf-produc¬ 
tion can be calculated from the rate of opening of successive 
spathes. As one spathe follows another at intervals of about 
three weeks, 17 to 19 are produced each year, which number 
would also be the number of leaves which unfolded during that 
time. 

A leaf may not fall for some weeks after the fruit on it.s 
spadix has ripened so that the time which elapses from unfold¬ 
ing to shedding varies but is approximately eighteen months. 
Should, however, disease attack the base of the stalk, it may 
fall earlier. 

From the data which has now been given it is possible 
to make a diagrammatic sketch (see previous page) of a dwarf 
palm in bearing. 


Crops. 

During the past 7 or 8 years various estimates of crop 
returns from dwarf palms have given from 16 to 25 pikuls of 
copra per acre per annum as a fair yield for palms in full 
hearing under good average conditions. Few dwarf palm areas 
have yet reached the full producing stage, but it may be 
mentioned that one estate lias recorded a yield of 19.29 pikuls 
of copra per acre from 100 acres of palms in their eighth year. 
This is the highest crop yet recorded for dwarf palms though 
other estates are obtaining crops approaching that figure, which 
has only rarely been touched by mature palms of the tall 
variety* 

The fifteen dwarf palms, from which most of the data used 
in these * ‘observations ’ 9 are derived, have averaged 80.5, 100.6 
and 91.4 fruits per annum in their 5tli, 6th and 7th years 
respectively, from planting under good conditions though the 

soil in which they stand is distinctly heavy. 

« 

This rate of production of fruit gives an average per 
annum from 5th year from planting of 91 fruits per palm, and 
there seems to be no reason why this average should not be. 
maintained and even improved. These palms are not growing' 
under ordinary estate conditions, being subjected to rather 
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more shade from adjacent trees and hedges, but their average 
yield of fruits would give a calculated yield of some 15 pikuls 
of copra per acre from 5 year old palms which is undoubtedly 
useful compared with tails of the same age or even older. 

Under ordinary estate conditions where 90—108 palms are 
planted to the acre, the commercial aspect of dwarf palms can 
be gauged from the average figures in Table XII, which are 
derived from actual returns collected from six estates and 
represent over 1,300 acres of dwarf palms. 


TABLE XII. 

Production of Dwarfs and Talls compared. The Figures 
for Dwarfs are averaged from 6 Estates. 



Dwarfs. 

Talk. 

No. of palms planted per acre 

00 

48-55 

Crop in pikuls of copra per acre 4tli year 

2.20 

0 

ft ft tt tt tt tt ft 5th ,, 

j 

6.19 

.5 

tt tt tt tt tt tt « 6th ,, 

7.52 

2.00 

»* *» ft ft »» ft ft 7th yy 

9.24 

4.00 

»* ft tt tt t, tt Hth yy 

11.68 

6.00 

Prom 10th year (estimated) 

13.00 

8.73 

No. of nuts per pikul of copra (mainly yellow) 

560 

251 

ditto - average of two estates (mixed dwarf palniB) 

482 

251 

ditto - green race only - estimated. 

430 

251 

Weight in grammes of copra per nut (to nearest 

10 grms.) 

130 

260 

No. of nuts per palm per annum (conditions 

favourable) 

90 

56 

Procfoal&on of copra in lbs. per palm per annum 
(favourable conditions) 

25 

32 

Production of copra per acre per annum in lbs. 

(favourable conditions) 

2250 

1600 
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From the above Table it can be seen that in addition 
to early maturity of the dwarf palms, they produce, under 
favourable conditions, some 25 lbs. of copra per palm per 
annum as compared with 32 lbs. from “tails”. Hence, the 
advantage of dwarf palms over “tails” is that 90 palms can 
be planted to the acre as against only 50 “tall” palms and 
since 04 dwari palms (04x25 = 1,600 lbs.) can produce as 
much copra as 50 'tails’, the t production of the remaining 26 
dwarf palms per acre is roughly a measure of the higher 
returns per acre of which dwarfs are capable compared with 
“tails” at the present time. 

In collecting the above figures one estate had planted 
108 palms to the acre, but all the others carried only ninety 
palms. As these figures are averages it must be understood 
therefore, that where conditions are good higher yields will 
be obtained, and conversely, uncongenial conditions or lack 
of attention will result in poorer crops. Thus, on the estates 
included in the above averages the production from ‘dwarfs’ 
in the eighth year ranged from 8,72 pikuls per acre to 19.29 
pikuls. Dwarf palms are mature three or four years earlier 
than ordinary tall palms, and they produce profitable crops 
from their fifth year onwards as shown in Table XII. 

* 

In four out of the six estates the yellow type of dwarf 
was cultivated almost exclusively and hence the high figure 
for the number of nuts required to produce one pikul of copra. 
Two of the estates carried mixed populations of red, green 
and yellow palms and from these two estates 482 nuts only 
were required to make one pikul of copra. The dwarf planta¬ 
tions under observation are not yet mature enough to supply 
production figures beyond the 8-9th year from planting so that 
the average yield of 13.00 pikuls of copra per acre for mature 
dwarfs is estimated. Against this 8.734 pikuls of copra is 
quoted as the average production from tall palms and this 
was the actual * average derived from figures collected from 
30 well known estates, though for favourably situated estates 
the average exceeds 9.00 pikuls. The price obtained by 
estates for copra derived from dwarf palms does not differ 
materially from that paid for copra from tall palms, in fact 
most estates do not even separate them in preparing consign¬ 
ments for sale. 

On most areas on which dwarf palms are planted the yel- 
Ipw type predominates excessively, being popular on account 
of its bright appearance. This fact is to be regretted since, 



although it may yield a few more fruits per palm in its 
early years as is indicated in Table IX, it is now known that 
the yellow type on the average produces a smaller fruit yield¬ 
ing less copra per nut than either the red or the green ^type 
as shown in Table XIII. Moreover, the yellow type pro¬ 
duces meat which appears to be more difficult to cure ooiik 
pared with that from the red and green types. Possibly high 
sugar content may account for this difficulty for the meat 
and the milk of the yellow dwarf are said to be sweeter than 
those from other dwarf types or than “tails”. 

Furthermore, the yellow type appears to he more readily 
subject to pest attacks and less resistant to poor conditions 
generally, than either the green or the red type. The green 
type is undoubtedly the hardiest as was anticipated several 
years ago on theoretical grounds. 

TABLE XIII. 


Estate Production—the number of nuts required to 
PRODUCE 1 PIKUL (133 LBS.) OF COPRA. 


Race. 

i 

Estate. | 

1 

No or nuts. 

Onpra 
in pikuls. 

Xo. of nuts 
per pikul. 

Green 

a i 

1,500 

4.115 

402 


B i 

500 

1.035 

•188 

»* 

C 

1,422 

3.7(50 

405 


Totals 

3,422 

8.010 

» 

Average ~ 407 

Red 

A 

00(5 

2.225 

448 


B 

100 

.20 

500 

M 

G 

120 

1 26 1 

i 

401 


Totals 

1,21(5 

! 

i 2.0x5 

Average = 453 

Yellow 

A 

1,482 

8.040 

488 


B 


1.7(50 

508 


C 

1,498 

3.028 

403 


Totals 

8,975 

7.828 

Average ==* 508 
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The figures in the above Table were supplied by three 
estates A, B, and C which, at the request of the writers, 
kindly carried out carefully supervised tests of the Com¬ 
parative amounts of copra obtainable from nuts of the three 
different colour types. 

The Table shows that the number of nuts required to 
produce 1 pikul of copra for the green type averaged 407 
nuts, for the red type 453 nuts and for the yellow type, 508 
nuts. These figures would probably be increased by 5% in 
each case under ordinary estate routine as they are derived 
from an insufficiently large number of nuts to ensure accu¬ 
racy, but they definitely indicate the approximate proportions 
which exist between the three colour types as copra producers. 
The figures also show that the average sixes of the nuts of 
each type vary considerably on the three estates; this is, no 
doubt, mainly due to varying environmental conditions and 
to different degrees of cultivation. 

At the same time it must be mentioned that inherent 
variation in size of nuts is marked. Thus dwarf palm E.B. 
No. 139 (Green 3) has consistently produced nuts some 20% 
larger than those of any of the other palms under observation 
by the writers'. The result of an examination of bulked 
samples of small numbers of nuts collected from various 
sources is shown in Table XIY. The figures in this Table, 
though only derived from a very small number of nuts and 
therefore subject to a wide margin of error (probably not less 
than 10%) roughly confirm the proportionate copra producing 
abilities already indicated in Table XTII. 

Thus, for the green type the average weight of copra 
produced per nut was found to be 143 grammes, for the red 
type 139 grammes and for the yellow type 129 grammes, and 
by calculation these figures would give 422, 434 and 468 nuts 
respectively to one pikul of copra for green, red and yellow 
types. 
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TABLE XIV. 
Analyses of Dwarf Fruits. 


Race. 


Average weight in 
grammes per nut. 

% Mois- 

% Oil on 
dry basis. 





ture in 






copra. 



Nut 

Meat 

Copra 



Green Lot A - 11 nuts 


480 

248 

134 

9.01 

65.78 

„ „ B - 12 „ 

- 


281 

131 

6.70 

64.32 

m »* 0 - 20 „ 

- 

560 

258 

135 

— 

— 

„ „ I) - 20 „ 

- 

710 

387 

162 

— 


Averages 

- 

584 

243 

143 

7.K0 

65.02 

Red Lot A - 11 nuts 


620 

275 

140 

8.31 

64.10 

n »» B — 9 „ 

- 

460 

286 

136 

8.54 

68 88 

„ „ C-24 „ 

- 

550 

260 

184 

8.34 

65.69 

ft ft 11 — 19 

- 

640 

278 

148 


— 

Averages 

- 

557 

243 


8.37 

G5.94 

Yellow Lot A - 12 nuts 


420 

201 

123 


64.91 

t» tt B 12 H 

- 

590 

252 

126 

8.61 

66.22 

„ ,t C-24 „ 

- 

470 

231 

120 

— 

— 

tt tt D — 22 „ 

- 

550 

280 

143 

5.95 

63.70 

Averages 

- 

fill 

245 

129 

7.74 

64.78 


Table XIV also shows the average moisture content of 
the various copra samples and the oil content expressed as 
a percentage of the dry weight of copra. The average oil 
content percentages of the three races are approximately the 
same and coincide with the average oil content of copra de¬ 
rived from the ordinary tall varieties of palms which fluc¬ 
tuates normally from 04—66% in this country. 

In the Table, the “D” lots all came from the same source 
and it is noticeable that these samples in each case show a 
higher copra content per nut than the other lots in each 
class. This is probably due to better environmental oondi- 
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tions, particularly as regards soil, and shows how improved 
^conditions tend to produce larger nuts. The moisture and 
/•oil percentages were determined by officers of the Chemical 
Division of the Department of Agriculture to whom thei 
writers are indebted. 


Economic Like of the Dwarf Palms. 

Doubt is sometimes expressed regarding the length of the 
economic life of dwarf palms as compared with the ordinary 
tall types and it has often been assumed that it is limited* 
to 17—20 years. This supposition is based on statements 
.made by Banjarese cultivators who have been accustomed 
to grow the dwarf palms in the Krian District of Perak 
State where for 9 months every year the land is inundated 
for padi cultivation and even in the brief dry spells of 
weather between the padi season the water table never drops 
more than two feet below the surface of the soil. Dwarf 
palms at least 35 years old and still bearing quite good crops 
can be seen as isolated trees, usually planted for ornamental 
purposes, in various parts of the country and though no 
plantations of dwarfs of sufficient age exist to guide opinion 
there seems no reason why they should not produce profit¬ 
ably for at, least 35 years under good estate management. 
Observations have idicated that where general conditions for 
growth are good, the dwarf palm gives excellent returns but 
where conditions are only fair or rather difficult, they are 
not so satisfactory. The green type, as has been shown, 
produces the best individual fruits from the viewpoint of 
copra production and approximately equals the other dwarf" 
types in the number of fruits matured annually. 

The green dwarf, under fair average conditions, is 
capable of producing some 25 lbs. of copra per palm per 
annum which is nearly as much as the average tall palm 
produces, (about 27-28 lbs.), whereas double the number of 
dwarf palms can be planted per acre of land hence the green 
dwarf should prove a lucrative investment. 


Oram Advantages of Planting Puke Backs of Dwarf 

Coconuts. 

The planting of pure races of early fruiting dwarf coco¬ 
nuts which grew and yielded well under local conditions 
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offers certain advantages over the tall forms at the present 
time, among these being— 

(a) Similar growth and fruiting characters. 

(b) Each palm is genetically a high-yielder. 

(c) The palms mature evenly. 

(d) The probable production of copra of less variable 
quality. 

The above remarks would apply equally well to the tall 
types, but as far as is known there is none as pure genetic¬ 
ally as the local dwarfs we have described, with the result that 
in all plantations there are bad, medium and good yielding 
palms. 

In our paper (3) on variation in tall coconuts we have 
shown (a) that the co-efficient of variability in fruit pro¬ 
duction is as much as 37% ot (he mean production, (b) that 
19% of the palms on an average estate are not profitable, 
(c) that 13% of the average population produces 22% of 
the crop and (d) that high-yielders remain high-yielders and 
poor-yielders remain poor-yielders. 

Many of the tall palms we have studied have produced 
an average of 85 nuts and over per annum (records cover a 
period of eight years) so that apart from the question of 
early maturity of the dwarfs, if tall forms could be obtained, 
which would breed true, as the dwarfs do, to the character 
or characters for high yield, then these would prove superior 
to .the dwarfs in yield of copra per acre, and perhaps in other 
ways. 

This aspect of coconut production is being dealt with 
by the Botanical Division of the Department in the Coconut 
Experiment Station where breeding experiments with both 
tall and dwarf races are in progress. 


Toddy fhom Dwakf Palms. 

Dwarf palms would appear to be useful from the view 
point of “toddy” production since the young palms usually 
flower 3-4 or even more years earlier than tall palms and 
approximately twice as many palms can be planted to the 

(3) Variation in CoconiCs. H. W. Jack and W. N. Sands. Malayan 
Agricultural Journal, Vol, XV. No, 11 (1927). 
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acre. Moreover, the spadices of dwarf palms are’produced in 
more rapid succession and are more easily accessible than 
those of ‘tails’ though more spadices have to be tapped to 
produce the same amount of liquid as compared with tall 
palms. Tamil coolies prefer “toddy” derived from dwarf 
palms because it is sweeter and more palatable than that 
produced by tails. 

The yield of toddy per day from young ‘dwarfs’ varies 
from half a pint up to about six pints, but a fair average 
yield per palm would be about one and a half pints daily. 
Tall palms would average about double this quantity, but* 
the rate of collection would be slower and more arduous. The 
'chief factors in favour of dwarf palms in this connection are 
the ease of collection of liquid, the earlier returns as compared 
with tall palms, and the popularity of the liquid on account 
of its sweetness. 


Summary. 

1. The germination, growth, flowering and fruiting 
characters of the three common races of dwarf palms are 
described. 

2. The cropping abilities of the ‘dwarfs’ are shown'in 
detail for 15 palms which have been under strict observation 
since germination. 

3. Crop returns from dwarf areas of six commercial estates 
are averaged and compared with average returns from com- 
mercial areas of “tails”. 

4. Variation in average copra producing ability between 
the three common dwarf types is outlined. 

6. It is shown that, given suitable conditions and fair 
treatment, the dwarf palm (particularly the green race} is a 
sound commercial proposition. 


Received, for publication 9th April, 1927. 



Plate I. 



Dwarf Yellow—4 years old. 











I’l.ATK II. 



Dwarf Yellow—7 years old. 











Plate III. 



Dwarf Red—4 years old. 














Pl.VTE IV. 



Dwarf Red—7 years old. 
















lhvurl (ireeii—4 .years old. 















1‘I.ATK VI. 



Dwarf Green—7 years old. 









Piqui-a Fruit Oils. 

0. D. V. Georgi, 

Ag. Agricultural Chemiit. 

Introductory. 

Piqui-a, Caryocar villa.mm, a large tree indigenous to 
Brazil is a comparatively recent introduction to Malaya, the 
first seeds having been imported about nine years ago lor 
planting under estate conditions. 

The trees have made good growth, being now about oO 
feet high and with a spread of branches approximately equal 
to the height. 

The trees flower between the months of March and June, 
the fruits ripening during October and November. 

Piqui-a fruit, like oil palm fruit, contains two oils, one 
present in the pericarp of the seed, the other in the kernel. 


Description of Fruit. 

The sub-drupaceous fruits, which may contain as many 
as three or four seeds, are globular in shape, measure 4—4J 
inches in cross section and approximate in size to large oranges. 
When there are two or more seeds present the fruit tends to 
assume an oblong shape. The outer layer of the pericarp, 
•which is approximately | inch in thickness, is light brown in 
colour and smooth in texture. 

It is interesting to note that this outer layer contains a 
relatively high percentage of a tannin of a pyrogallol type, 
amounting to approximately 9.0 per cent on the fresh material, 
equivalent to 33 per cent on a moisture-free basis. 

The seeds, which vary from 2$ to 2J inches in length, 
are flattened at the base and rounded at the apex. The inner 
layer of the pericarp surrounding each seed and approximately 
i —\ inch thick is yellow in colour and contains oil. The 
material composing this layer darkens oil exposure to air. 



The shell of the nut varies in thickness from approxi¬ 
mately \ inch on the sides to £ an inch at the apex, the shell 
itself being composed of two layers, an outer layer full of 
brittle spicules and a hard thin inner layer. 

The kernel is about 2 inches long and f inch thick and 
is covered with a dark brown testa. The flesh of the kernel 
is white. 


Composition of Fruit. 


The following table shows tbe approximate composition 4 
of the fresh fruit, iho inner layer of pericarp and the kernel: — 


Fresh fruit. 

Average weight of fruit. 3QQ grammes. 

per cent. 

Proportion of outer layer of pericaqi ... 73.9 

Proportion of inner layer of pericarp ... 13.1 

Proportion of shell ... 11.3 

Proportion of fresh kernel ... 1.7 

Proportion of pericarp oil on fresh fruit G.2 

Proportion of kernel oil on fresh fruit ... 0.8 


Jnner layer of pericarp. 

Moisture ... 34.4 

Oil (petroleum ether extract') ... 47.4 

Residue (by difference) ... 18.2 

Oil (calculated on moisture-free basis) ... 72.3 

Kernel. 

Moisture .. 26.fi 

Oil (chloroform extract) .. 45.1 

Residue (by difference) ... 28.3 

Oil (calculated on moisture-free basis) ... 61.4 


Characteristics of Oils. 

Owing to tbe small number of fruits available it was not 
possible to prepare sufficient quantities of*either of the oils 



for tlie determination of the more important analytical con¬ 
stants by treating the material in the small laboratory hand- 
press. Both the pericarp and kernels were therefore solvent 
extracted, the former with petroleum ether and the latter with 
chloroform. 

The pericarp oil is reddish-orange in colour and has an 
agreeable odour. When cooled a few degrees below the normal 
atmospheric temperature the oil solidifies to a fat which is 
somewhat lighter in colour. 

The kernel oil is yellowish in colour and semi-solid at 
ordinary temperature. The oil is odourless when cold, but 
develops a slightly unpleasant odour on heating. 

The table on page 1(M) gives the details of ihe physical 
and chemical characteristics of the oils, average figures for 
palm oil being added for comparison with those for the peri¬ 
carp oil. Figures showing the constants of an oil from another 
species of Caryocar, referred to in “Chemical Technology and 
Analysis of Oils, Fats and Waxes”, Lewkowitsch and War- 
burton, Vo!. II, page 507 are also added for comparison with 
those for the kernel oil. JSo figures appear to have been pub¬ 
lished previously for any pericarp oil from a Caryocar species. 


It is interesting to note that this oil from Caryocar 
tomentosum, known as Sawarri or Souari fat, is sometimes 
referred to as “Pekeanut” oil and as regards its constants they 
will be seen to he similar to those for the kernel oil from the 
present species under examination. 


ItEMAltKS AND CONCLUSIONS. 


The results of analysis show that the constants of the 
pericarp oil agree closely with those for palm oil and it ap¬ 
pears probable therefore that piqui-a pericarp oil can be used 
for similar purposes. The oil is easily bleached and high 
quality oil would therefore be suitable as a basis in the pre¬ 
paration of edible fats. 

A series of experiments showed however that in the pre¬ 
paration of high quality oil it would he necessary to treat the 
ripe fruits without delay owing to the presence of an enzyme 
causing free fatty acids to develop on storage. 0 
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Specific gravity at 40°C 
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The kernel oil, similar to the oil from Caryocar 
tomentomn f could also he used for edible purposes. In this 
connection it is interesting to note that the kernels of this 
species and the allied species, ( 'Jurywut nucifcrum , are highly 
esteemed as dessert nuts in West Indies and South America. 

In conclusion the writer desires to express his thanks to 
the Directors of the Irai Co., Ltd., for permission to publish 
the results of the investigation. 

Received for publication 20th April , 1929 . 



Oil from Hydnocarpus Anthelmintica. 

C. D. V. Georgi, 

Ay. Agricultural Chemist 

and 

Gunn Lay Teik, 

’ ' Assistant Analyst . 


Introductory. 

A consignment of fresh seeds of Hydnocarpus antheU 
inintica, Pierre was received recently from the Government 
Experimental Plantation, Serdang where this tree is being 
cultivated. 

As is well known the question of the cultivation of this 
tree has attracted much attention recently on account of the 
application which the oil .from the seeds finds in the treatment 
of leprosy. 

« 

A full description regarding the introduction of 
Hydnocarpus anthelmintica to Malaya, its habit of growth 
under local conditions and the methods of cultivation employed 
at Serdang has already been published in this Journal, com¬ 
pare “Chaulmoogra and Hydnocarpus Oils”, Vol. XV, 1927 
No. 4, page 114, the article being baspd on information 
published during the previous year in the Bulletin of Mis¬ 
cellaneous Information issued by the ltoyal Botanic Gardens, 
Kew. 

In this connection it may be mentioned that both Hydno • 
carpus Wiyhtiana, Blume and Taraktogenos Kurzii , the seeds 
from which yield oils similar to that from Hydnocarpus 
anthelmintica , are also under cultivation at Serdang. 

Prom a chemical point of view the fatty acids .present in 
the greater proportions in these oils, namely ekaulmoogric 
and hydnocarpic acids, are unique among naturally-occuring 
fatty acids on account of their cyclic structure and optical 
activity. 
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' Further, since from a nieilical point of view better results 
have been obtained in certain cases with preparations 
containing hydnocarpic acid derivatives it is essential to 
determine as early as possible whetlier this acid is present in 
the oil from the H. anthelmintica now under cultivation at 
Serdang. Such an investigation will, however, only be pos¬ 
sible when larger supplies of the seed are available. 

Although the amount of seed available was insufficient to 
permit of a detailed examination of the fatty acids it is con¬ 
sidered advisable to publish the preliminary results in view 
of the world-wide interest now being taken as regards both 
chaulmoogra and liydnoearpus oils as a cure for leprosy. 


Oil Content of Seed. 

The seeds were brown in colour, f - 1 inch long and £ - f 
inch broad. A hard shell encloses the kernel, which is covered 
with a thin reddisli-brown skin. The flesh of the kernel is 
white. 

The results of analysis are shown in the following table. 


Seed. grammes. 

Average weight of seed ... 2.42 

Average weight of kernel ... 0.77 

per cent. 

Proportion of shell ... 68.2 

Proportion of kernel ... 31.8 

Kernel . 

Moisture (loss at 100°C) ... 26.5 

Oil (petroleum ether extract) ... 42.5 

Residue (by difference) ... 81.0 

Oil (calculated on moisture-free basis) ... 57.8 

Oil (calculated on fresh seed) ... 13.5 


Analytical Constants of Oil. 

The kernels were crushed by passing between rollers, hut 
owing to the moist state of the kernels it was necessary to dry 



the resultant meal before pressing in the small laboratory 
haud-press. No difficulty was experienced as regards the ex¬ 
pression of the oil. The crude oil was filtered to remove traces 
of moisture and matter m suspension. 


The oil was pale yellow in colour and had a pleasant 
odour. 


The average results of duplicate determinations for the 
more important analytical c onstants are shown in the follow¬ 
ing table. " * 


0 / 7 . 

Specific gravity at 30 °C 
(water at 15°C = 1) 
Refractive index at 27° C 
Saponification value 
Iodine value (Wijs) 

Acid value 

Optical rotation 
(chloroform solution) 


0.9429 

1.4726 

206.4 

81.5 

1.0 


... +47.9° at 29°C 


Fatty Acids. 

Solidifying point (Titer value) ... 39.1°C 


Mean molecular weight 
Neutralisation value 
Iodine value (Wijs) 

Optical rotation 
(chloroform solution) 


... 260.5 
... 215.3 
... 84.8 

... +49.7° at 28.8°C 


Remarks and Conclusions. 

The low oil content of the fresh seed, 13.5 per cent, is 
due to the relatively high moisture content of the fresh ker¬ 
nel. With a normal moisture content of 10 per cent for the 
kernel the oil content of the seed would incre^sp to ap¬ 
proximately 16 per cent, a figure slightly below that recorded 
for this seed from other sources. 
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The trees from which the seed was collected are, however, 
only in the early fruiting stages and it is possible therefore 
that with an increase in age of the tree there may be a slight 
increase in the oil content of the kernel. 

The figures for the chemical and physical constante of 
the oil and fatty acids agree favourably with those published 
by other workers. 

A feature of the oil is the low acid value. In this con¬ 
nection attention is drawn to the importance of treating the 
kernels without delay if oil of good quality is to be recovered. 
Under estate conditions there should he no difficulty as regards 
this procedure but if seeds are left lying about before collec¬ 
tion and stored without being dried there will be a con¬ 
siderable increase in the acidity of the oil. 

As mentioned previously however it will only he possible 
to judge the full value of the oil from the medical point of 
view when some idea has been obtained of the relative pro¬ 
portions of the fatty acids present in the oil. 

Received for publication 2dlh May, 1029. 
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General Consideration on a Soil Survey of 
Malaya. 

W. N. C. Belgrave, 

Plant Physiologist * 

Most progressive countries during the last three decades 
have undertaken some form of soil survey with the idea of 
facilitating agricultural practice by ascertaining the distri¬ 
bution of different kinds of soil and, by utilising previous 
experience, of predicting the parts of the country most likely 
to be suited to various crops and the soil treatments likely to 
give the best results with each crop. 

It will readily be realised that the actual nature of the 
soil at any particular spot is not the only factor involved, 
climate and topography playing very large parts from the 
agricultural standpoint. It is an easy, although a time- 
consuming task, to describe the soils of any area in terms of 
some particular character, such as physical composition 
(proportions of' particles of different sizes) or chemical com¬ 
position but trouble is ai once encountered when an attempt 
is made to group soils, i.e. to classify them. What basis 
should be chosen, and should it deal with intrinsic properties 
or with genetic relationships P It is agreed that no one 
stratum of the soil nor character can entirely be relied on, 
and a selection must be made from a number of characters. 

The earlier surveys, especially those in the United States, 
started with classification based on geological origin, as it 
is leasonable to suppose that soils formed from similar rocks 
should be similar in many respects. As the surveys extended 
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however it was found that these relationships did foot hold, 
similar parent material producing widely different soils 
under different climatic conditions. Decently the very active 
Itussian workers have classified soils on the basis of climate 
and have shown that, subject to certain limitations, similar 
climates tend to i>roduce similar soils irrespective of geological 
origin. 

Until recently no systematic soil work had been carried 
out in Malaya and when a definite Soils Division was cons¬ 
tituted the most pressing task appeared to be that of classifi¬ 
cation; especially in view of the impracticability within any 
reasonable time of a detailed soil survey of the whole area o£ 
Malaya. If a satisfactory classification of soils on easily 
accessible areas could be devised it might then be possible 
approximately to predict the soil characteristics of larger in¬ 
accessible areas, due regard being paid to modifications due 
to topography. 

In spite of the failure of geological classifications in the 
U.S.A. it seemed not improbable that when dealing with the 
relatively very small area of Malaya over which the climatic 
conditions t fro in the soil-forming standpoint) are uniform, 
such a basis might be useful, as very considerable areas of 
Malayu have been dealt with by the Geological Survey und 
the results given on the “Geological Sketch Map of Malaya’ 1 . 
To test this a detailed survey was carried out over a limited 
and accessible area. The results of physical analyses of the 
samples collected are described in the succeeding paper. 

It is believed that the results of this preliminary survey 
show that the inland soil (i.e. those formed in siiv or nearly 
so) can broadly be grouped on a geological bufeis, climatic 
factors having, as anticipated, acted uniformly. 

To verify the suggested grouping, it will be necessary 
to carry out analyses on different areas throughout the coun¬ 
try. At present we have outside the surveyed areas only a 
limited number of samples taken for other purposes. These 
as far as they go, confirm our conclusions. It has been de¬ 
cided that this work of checking must await the completion 
of detailed work on the difficult problem of the coastal allu¬ 
vial 1 soils, and it is thought that the results already obtained, 
which might be of some help to planters, should be published, 
with full reservation of liberty to change the suggested classi¬ 
fication should further work indicate the desirability of such 
a step. 
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In view of the limited scope of the succeeding article 
reference to chemical analyses and the place of our soils in 
a world-scheme of classification has been omitted. These and 
other points will be taken up later when a comprehensive 
discussion of Malayan soils is published. 

Assuming that the classification put forward is correct 
we have next to enquire in what way the work may benefit 
agriculturists. We are immediately faced with a difficulty 
already set forth by the writer* viz. that there exists no 
fund of previous experience with any inland dry land crop 
except rubber. This at -once limits us to the simplest deduc¬ 
tions, those based on mechanical composition. Information 
regarding manuring and soil treatment generally will only 
be available after considerable experimental field work with 
different crops on the various soil types. 

With regard to mechanical composition we learn from 
the tables and figures in the succeeding article that of the 
high level soil *r (i.e. soils above valley level):-- 

1. The “Ranh” soils are far more uniform in texture 
than the other two groups, which show consider¬ 
able variation in the clay /sand ratio. Once topo¬ 
graphy is known the texture of any area of 
“llaub” soil may therefore be assumed with but 
little sampling. 

2. Owing to the fairly general occurrence of gravel 
and stones, soils of the “Raub” and “Granite” 
groups have a more open texture than the “quart¬ 
zites” which even when sandy “pack” badly on 
exposure. 

3. Erosion is always serious but an amount of erosion 
which will deteriorate a “quartzite” with its deep 
and rather uniform profile may absolutely ruin a 
“Granite” or “Iiaub” by washing away the high¬ 
ly differentiated top soil and leaving only a stony 
subsoil or indeed bare rock. Oases of such da¬ 
mage have actually occurred. 

Of the low level soils (valley soils) it emerges ihat the 
“quartzites” are fair more likely to exhibit undesirable fea¬ 
tures such as shales, black soil etc. than are the other two, 
r.nd therefore need careful prospecting. 

* Annual Report for 1927. This Journal XYI, p. 17u *28, 



178 


In conclusion the writer desires to emphasise the 
provisional nature of the classification adopted, and also to 
point out that none of the soils dealt with are “rich” in the 
sense of giving on analysis high figures for nutrients even 
in the virgin state. There are one or two geological forma¬ 
tions such as the “Pahang Volcanic Series” which when 
near the surface may produce “rich” soils, but they have 
not yet been surveyed, and in any case are of limited distri¬ 
bution, compared to the three groups discussed here. No 
soil in the tropics should however be condemned on the 
grounds of “poverty” alone, rubber furnishing an excellent 
example of a crop which flourishes exceedingly on extremely * 
“poor” soils. 


Received for publication 14th May, 1029. 



Preliminary Results of a Soil Survey in Selangor. 

J. H. Dennett, 

Assistant Soil Chemist . 

In tlie previotis paper it was suggested that in spite of 
the failure of a classification of soils on a purely geological 
basis in the U.S.A. owing to the climatic conditions, yet in 
this country where climatic conditions are more or less uni¬ 
form, such a basis might be useful and it was with this idea 
in view that a detailed survey over a restricted area was car¬ 
ried out. 

The factor determining the area over which the survey 
was made, w r as, in the first place accessibility, this being 
regarded as of paramount importance for rapidity of work. 
The second point w'as that the area should pass through the 
main geological formations. 

For these reasons the area chosen was one stretching 
through Oheras and Klang to the sea, thus including the four 
main geological types and further including the Experi¬ 
mental Plantation of Serdang and Ayer Hitam Forest Reserve, 
the former being examined completely in detail and the lat¬ 
ter in detail near the road frontage. 

The four main geological types mentioned above are:— 

(a) Limestones and calcareous shales, phyllites with¬ 
out sandy beds which may be referred to collec¬ 
tively as the Raub series. 

(b) Quartzites, including sandstones, shales and cer¬ 
tain phyllites which may he altered to schists 
near granite. 

(c) Granite. 

(d) Coast alluvium. 

The vast majority of the area of Malaya which has been 
geologically surveyed has been shewn to consist of one of 
these formations. There are three additional geological types 
with which it is not proposed to deal here as the areas which 
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they cover are comparatively small and are not to be en¬ 
countered in the country over which the soil survey was 
carried out. 

The oldest formation is the Limestones etc (a). They 
were deposited on the sea floor in Palaeozoic times far from 
land, beyond the reach of sediment brought down to the sea 
by rivers. 

Later shallow water conditions set in and alluvium was 
brought down by the rivers which in the course of time un¬ 
der pressure became altered to quartzites and sandstones. 
Where this alluvium was in contact with limestone calcareous 1 
shales were formed. 

At a later date, the granite and allied rocks which now 
form the backbone of the peninsula, forced their way up 
through the earlier formations. 

Lastly the coastal alluvium, which although its age runs 
into millions of years is geologically modern has been gra¬ 
dually formed by the erosions of the older formations, the 
sediments of which have been deposited on the sea floor by 
tlie rivers. 

This briefly and in a very elementary way represents, 
in the main, the formation of these four types. Calcium has 
been gradually leached out of the calcareous shales until af 
the present lime tile overlying soils seem to be little or no 
richer in calcium than any other soils. 

High level alluviums have been formed in parts by the 
erosion of granites and quartzites and have apparently been 
deposited in many cases over limestone. Inland alluvium is 
still being formed at the present day and is discussed further 
in connection with soils as found in the survey. 

Survey Results. 

Sampling was carried out on the soil overlying each of 
the geological formations, detailed at first, the distance apart 
of sampling increasing as information was obtained about the 
different types of soils. 

It may now be stated that as a result of this survey it 
is concluded, at least as far as the area suveyed is con¬ 
cerned that there is a distinct soil type for each of the four 
formations mentioned above. 
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The soil overlying the alluvium however is not dealt 
with here, as the whole of the coastal alluvium is likely to 
prove much more complex than the inland formations and 
requires separate consideration. The soils overlying the other 
three formations will be referred to in the rest of this article 
as 

(a) Itaub family. 

(b) Quartzites. 

(c) Granites. 

The reason for so naming these soils will be made clear 
below’, though it must be stated that these names are purely 
tentative, and they may have to undergo certain modifica¬ 
tions as further information becomes available. 

The general features observed were :— 

(a) The Hauu Family. 

The soils under this heading may he divided into tw r o 
parts “soils above plain level” and “plain soils”, or more 
shortly “high level” and “low r level” soils. The former 
might be further subdivided into “hill top soils” (including 
very steep slopes) and “general above plain level”. 

(i) High Level, 

The distinctive features of the soils above plain level 
is the appearance of hard “latcrite”* beds at a depth of from 
eighteen to thirty inches generally, hut which may be right 
at the surface where land has been subjected to heavy wash 
.(hill tops and steep slopes) or may, where conditions have 
caused an accumulation of soil on top, be some feet below 
the surface. They are in fact the soils which are commonly 
known locally as latcrite soils, a name which it is better to 
avoid as a soil description owing to the controversy as to 
the correct use of the term. 

These beds are always deep enough to resist much penetra¬ 
tion by a sampling tool in contra distinction to quartzites, 
where “laterite” may occur but usually only as a thin layer. 

It seems probable that these beds are a layer of accumula¬ 
tion of ferrugenous material leached out from the soils above. 

*Lafeerit« is here used in its local popular sense rather than as a strictly 
scientific tern. 
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The overlying soil is always of a redder colour than the 
quartzites except where swamp and waterlogged conditions 
have existed, when it may be reduced to a pale yellow. 

The soil above the laterite bed usually shews a good 
crumb structure and does not have that tendency to “pack” 
exhibited by the quartzite. It is usual to find over 45 per 
cent of clay in the surface soil, in fact there is less variation 
in the clay of this type than in any of the others as will be 
seen from the correlation tables which are discussed below. 

In the lower layers the analysis of soil passing the 3 mm. 
sieve is deceptive as out of the total original soil as much 
as 75 per cent stones may be found by the time a depth of 
.two and' a half to three feet is reached. This is also brought 
out in the tables. The total sand at any depth is generally 
not above 25 to 30 per cent, the bulk of the coarse fractions 
being classed as gravel. 

(ii) Low Level. 

These soils would appear to be of the nature of a high 
level alluvium, probably overlying a limestone floor. No 
soils of this ty r pe occur in the survey area, but an excellent 
example may be seen on the road from Setapak towards Klang 
Gates and for the first few miles along Batu Road from 
Euala Lumpur to Batu. The distinguishing features of the 
areas on which these soils occur may be said to be their flat 
open nature. The soils are usually whitish yellow in colour 
occasionally mottled and show a fairly open texture and crumb 
structure. They frequently “feel heavier” than their 
mechanical analyses would lead one to suppose which may ho 
accounted for by the necessarily artificial nature of their 
drainage. They do not appear shaly as the quartzite valley 
soils neither do they shew the darkening which is such a 
distinctive feature of the latter. 

<b) Quartzite. 

The quartzite soils also may be divided into two groups 
(i) Valley Quartzites and (ii) General Quartzites, but owing 
to a much more intimate relationship holding between them 
than in the case of the two groups of the Raub family, they 
are here considered as a whole. 

This is probably the soil most commonly met with 
agriculturally in this country, though its actual area is con- 
siderably less than the granite, which covers the main range 
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of the peninsula; quartzite on the West side of the main range 
covers large tracts of undulating land which have been 
.agriculturally exploited. 

Its colour is usually a brownish orange. This colour 
does not differ greatly from that of granite, though on an 
average it is probably rather “brighter”. The soils around 
the Agricultural Department, are typical of the quartzite. 
The mechanical composition seems to show much more varia¬ 
tion than the granite, the clay for instance on undulating 
ground may vary from 15-45 per cent and generally speaking 
the soils contain a fair quantity of silt. This type of soil 
has a tendency to “pack” and its crumb structure is con¬ 
siderably less than that of Granite or Laterite. 

Owing to the softer nature of the parent material there 
seems a tendency for the quartzite valleys to be much blonder 
than the granites and for heavy shaly formation to occur 
there. One of the peculiar features of this heavy shaly for¬ 
mation is the frequent inclusion of organic matter in a very 
finely divided state, which on extremely heavy clays (fine 
fractions of the order of 70 per cent and over) is often present 
as free carbon, the soils being jet black when they are wet. 
Generally such dead black soils are modified at the surface 
and appear as a brownish black. These black soils seem to 
have definitely toxic effects on plant life due probably to 
ferrous iron compounds including iron pyrites. It is sug¬ 
gested that these (black) soils are formed by swamp conditions 
and from observations made at Serdang it seems likely that 
they generally ensue at what may he described as the centre 
of a swamp drainage area. Often a curiously impervious 
saiidy bed is encountered in broad quartzite valleys and plains 
at a depth varying from four to six feet. 

On the other hand as in the cases of the granites, where 
quartzite valleys do approximate to the gorge type, the soil 
is usually more sandy than the surrounding land due no doubt 
.to the clay being swirled away and deposited in more open 
areas during heavy rain. 

A still further feature is the frequent occurrence, at 
depths which may vary between eighteen inches and over six 
feet, of a thin layer of “ laterite” often accompanied or some¬ 
times entirely replaced by quartz chips up to an inch across. 
This layer is generally not very compact and of only an inch 
or so in thickness and is fairly easily gone through. It would 
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seem to be a layer of accumulation between the upper 
weathered rock in the form of soil and the schist formations 
below. Leaching of the soil above appears to have freed 
much ferrugenous materia] which has accumulated at the 
layer of separation of the schists and soil, with the formation 
of “laterite. M This has been mentioned above under Raul) 
family soils. 

(c) Geanite. 

A soil which may vary from a pale yellow to a red 
in colour and generally approximately to a bright yellow. 
On undulating land it is a friable soil composed of sands 
and clay with little or no silt. A typical analysis of 
such a’soil would be clay 40—50, silt 0—5, sand and gravel 
55—45. In cases where broad valleys are filled with soil 
from hillsides there is a considerable increase in the silt con¬ 
tent and a diminution of sand but in cases where valleys 
between hills approximate to gorges the reverse is the case 
there being a considerable decrease in the clay and increase 
in the sand. 

The valley clay soils are friable. At the junction of 
granite with neighbouring formations the soils may present 
an unusual appearance, soils on the Kajang—Puchong road 
for example near the Raub family junction shewed kaolin; 
on the other hand on the Klang Road there is a sharp change 
from normal granite soils to normal quartzite. 

Conn ELATION. 

The general mechanical relationships have been brought 
out by means of the correlation tables and graphs given at the 
end of this article. 

From these tables it w r ill be observed that: — 

(i) Exclusive of hill tops and very steep slopes and 
above plain, level the Raub family soils shew a great 
evenness in the percentage of clay at the surface, 
all of them shewing clay in the 46—60 group (Table 
I) while the sand and gravel for the most part, lies 
in 31—45 group. From Table II it will be seen 
that fifty per cent of these soils contain up to 15% 
stones at the surface. 

From Table I again it will be seen that the clay content 
is 'reduced some 16% at a depth of 30" for about eighty per 
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cent of the soils and even as much as 30% for the remaining 
twenty per cent. From Table II it will be noticed that none 
pf these soils contain less than 16% stones at a depth of 30". 
Fifty per cent of them contain 16—30 at this depth, twenty 
per cent contain 31—45% and thirty per cent of them con¬ 
tain over 60 per cent of stones. 

These stones all bright red in colour and which may be 
loosely described as laterite are sufficient in themselves to 
differentiate the soils from any others. 

(ii) In the quartzite valley soils the clay is evenly dis¬ 
tributed for the most part through a considerable 
range of percentages (eighty-six per cent lying be¬ 
tween 16 and 60%) the sand also shewing a wide 
range (seventy three per cent evenly distributed 
from 31% of sand upwards). At a depth of 
30" there is no change in the clay distribution but 
somewhat of an increase in the percentage of soils 
shewing sand 46—60%. 

(iii) In general quartzite soils, over fifty per cent of 
them have a clay content of 31—45 at the surface 
and that nearly sixty per cent of them have a sand 
content of 46—00. There is little change in this 
composition at 30". 

From Table II it will be seen that some, ten per cent 
of quartzite soils contain up to 15% of stones at a depth of 
30" and eight per cent contain even more. 

(iv) Over forty four per cent of the granite soils have 
a clav content at the surface of 31—45 and forty 
per cent have a sand content of 46—60. At a 
depth of 30" forty per cent have the above clay 
conteut, with a tendency for the clay content to 
increase, while fifty-eight per cent have a sand con¬ 
tent between 16—30%. 

(v) The figures indicated above are not in themselves 
sufficient to differentiate the granites and quartzites, 
but an examination of gravel contents shows marked 
differences between them. From Table III it will 
be seen that whereas only half the granites shew a 
gravel content 0—15, ninety eight per cent of the 
quartzites fail within these limits and at a depth 
of 30" rather less than half the granites and eighty 
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seven per cent of the quartzites shew a gravel content 
of less than fifteen per cent. 

The difference is even more strikingly shewn in Table 
IV when it will be seen that whereas only sixteen per cent, 
of the granites have, a gravel content of less than 4%,, eighty- 
five per cent of the quartzites fall within this category 

The larger gravel content met with in the granite soils 
seems to account for the marked open structure which they 
shew. 

Agreement of the Scut. Types as outlined above with 
the Geologic al Boundaries. 

It has been stated above that the three soil types (a^ 
Raub family, (b) Quartzite, (c) Granite sketched above are 
found overlying the respective geological formations (a), (b) 
and (c). The question immediately arises in the mind that 
assuming a certain type of soil described as granite, is found 
overlying a granite geological formation, will this type of soil 
disappear and the “laterite” type appear as one passes over 
the geological junction from the granite to the “Raub 
Series”. This may be answered in the affirmative as far as 
the area under survey is concerned. In many places the 
cleavage is sharp, as on the railway from Kajang to Kuala 
Lumpur, where in a cutting between the 257t.h and 258th 
mile it is possible to see the geological change over from 
granite to Raub series and by sampling to confirm the change 
over of soils. In other places it is impossible owing to the 
deep swamp nature of the soil to find the change over. Tn 
cases, the soil change over may not agree precisely with the 
geological change over ow T ing to topographical conditions. 
For instance suppose that the junction of a granite* and 
quartzite formation occurs on a hill side, the granite being 
situated higher up the hill. Then one would naturally ex¬ 
pect to find a certain amount of granite soil on the quartzite 
side of the junction. 

The indications as set forth in this paper are of course 
empirical and are founded on the area actually surveyed. 
It may be that “spot” examination in other parts of the 
peninsula may cause a certain amount of modification of 
what has been written above, though casual soil samples 
which have been received in connection with other problems 
from Johore, Pahang and Negri Semhilan confirm the above 
conclusions. 
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A striking confirmation of soil type agreeing with geolo¬ 
gical formations must have been noticed by anyone travelling 
along the Port Dickson road which from Seremban to Port 
Dickson lies entirely over the ‘‘Raub Series” geological for¬ 
mations (coloured blue on the geological sketch .Map). The 
untrained eye may not be able to recognise the features which 
indicate the geology (which may be assumed to be correct) 
but one can hardly fail to recognise the distinctive soil fea¬ 
tures indicated above under the heading Raub family, when¬ 
ever the land is undulating or silt pitted. 

Particular thanks arc due to Mr. J. B. Scriverwr , the 
Director of Geological Surveys for the valuable help he has 
given in this connection. 

A geological sketch map of Malaya is appended, taken 
from the Geological Department's progress map. Ji may 
be subject to slight modifications but as a whole it represents 
the geology of the country as surveyed up to the present 
time. It is hoped that in conjunction with the above article 
it may be of some assistance in providing a broad differen¬ 
tiation between the main inland soils. 


Received for publication 14th May , 1929. 



Percentages Soils showing varying % of Clays and Sands 

WITH GRAVEL AT SURFACE AND AT 2 FT. 6 INS. 


188 


u 

V 

> 

<1 

© 

1-1 


© 

© 

o © 

© ^ 
04 

© T7 
ai 

0 

'"O 









c 









38 

8 










CO 


© 

© 

© 

© »0 

© © 

© 

^ £ 





CO 

(M 













© 

© 

© 

© 

© 50 

n 

© ai 


^ x 

CO 




CO 

01 co 

F— © 

CO 

1 









1 

CO 

o> 









- Jj 

-+ 

© 

© 

© 

© O 

»0 co 

© X 


Ol 

-t 

© 


01 

01 04 

rH 10 


0 



f—1 





— 

X 


_ 

_ _ 

_ 

- . 

. . 

__ 



© 

© 

© 

© 

i0 *0 

© X 

X X 



-t 

04 

X 


<N 01 

X f-1 

10 rH 

1 









1 

F-1 

OJ 








CO 

*s J 

CO 


© 

© 

CO »0 

X »0 

'Tf 


+Q u 

-* 



X 

T* 04 

X 04 

10 tH 


30 









<* 

o 

co 

© 

© 

WO 04 

© rH 

X 

c 

«M 

WO 

<N 

WO 

FH 

04 f-H 

04 

X 

1 









1 

CO 

. 1 








1—t 

At 

irfac 

-t 


© 

© 

»0 CO 

X T* 

© 04 


50 




b. 

01 !-• 

<M 


* 










© 

X 

© 

© 

© © 

F* © 

© © 

o 

T* 

^eo 




>0 











f S 

4J 








a 

© 









At 

rfa 

© 

X 

© 

© 

<M © 

10 X 

F - 1 

© 


c 









00 










• 

s 

a 

• 

a 


: • 

: : 

• • 

* 

> 1 


Q 

cc 

b 

00 

• 

o 00 

o 00 

Q X 

o\°| 





/-v 




** 
O § 

& 

» 


±‘S 

1 




•s 

s 




SS$ 

J*5 

5 


£ 


Granite 


s'S S, 

ja 
•g it 

S JS 
«» 

Quartzi 

Valley 

Qnartzi! 

General 


# Table based on analysis of some 20 soils only. Visual inspection confirms these figures. 
















TABLE IV. 






Table I. 


HLAYS SANDS 
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granite quartzite. 
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Percolation Experiment*. 

I. NITRIFICATION AN1) EFFECT OF COVER 

PLANTS 


BY 

W. N, C. Bblgbavk, 

Plant Physiologist. 

Considerable inequalities having been found in certain 
nitrification experiments, it was decided to set up a series 
of percolation experiments to test nitrogen losses as indices 
of nitrification. The same lay-out was then used for observa¬ 
tions of nitrogen losses under covers. These observations are 
still in progress, but the results obtained up to date may be 
of some interest and are accordingly published. 


Lay-out ok Exveuimknts. 

Cylindrical glazed earthenware pots 17" high and 111" 
internal diameter holding 25—28 kilos (06—62 lbs.) of moist 
soil were used. Drainage water was led through tubulures 
into covered receptacles. 

The pots were filled with earth at field moisture (about 
20%) taken at a depth of 1—6" and after the treatments set 
forth in Table' I, were left bare and fully exposed to the 
weather. Analyses were made whenever 800 ccs. or more of 
percolate had collected. The year 1928 was marked by pro¬ 
longed dry spells which accounts for the relative infrequency 
of analytical results. Soil “A” was a sandy “quartzite”* 
soil from a slope which had been clean weeded under rubber 
and oil palm for many years. It had suffered considerably 
from erodon and the clay was highly deflocculated, as a re¬ 
sult the percolates were frequently very cloudy and required 
filtration. Like all soils of this group it is very prone to 

* For bb explanation of these terms vide M. A. J. this issue page 181 et seq. 
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“puck” badly. The pH of 1:2 suspension with quinhydrone 
was 4.9, N as nitrate less than 1 part per million, and lime 
requirement (by calcium acetate) 1.6 tons per acre (CaO). 
Soil “13” was what is called locally a “laterite” soil—one 
of the “Haul) family, high level” soils.* It had been 
under “lallang” (Imperata arundinu^ca) for an indefinite 
period, was of fair crumb siruciure and always gave clear 
percolates. pH = 4.4; N us N0 3 4 p.p.m., lime requirement 
2.2 tons per acre. 


TABLE 1. 

The differences in volume of percolate collected from the 
diffetent pots illustrate the extreme difficulty of securing 
uniform packing. These differences do not however obscure 
certain facts: — 

(1) That nitrification of all fertilisers proceeded nor¬ 
mally. 

(2) That there was a considerable increase of nitrate 
losses from soil left fallow even though no nitrogen¬ 
ous manures had been added. 

(3) That the acidity (indicated by a low pH value) of 
percolates increased with increasing nitrate content. 


TABLE II. 

It has frequently been demonstrated that the growth of 
plants reduces drainage losses to a very great extent. It 
must however be remembered that where cover plants with 
superficial roots are growing with main crops which may be 
deeper rooted—the drainage losses found under thfe condi¬ 
tions of our experiment are. a $ far as nitrates are concerned, 
the plant food of the main crop plant, since nitrates are 
formed only in surface soil. In view of the normally low 
concentrations of nitrates in our soil, it is clear that rapid 
absorption by the cover might tend towards nitrogen starva¬ 
tion of the main crop. It was therefore decided to try the 
effect of cover plants. For the first cover a grass crop was 
chosen* both because of vigorous growth and also because 


# ride M.AJ. this issue page 181 et seg. 
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grasses are known to have a deleterious effect on many fruit 
trees. 

The results show clearly: — 

(a) That the nitrate in percolates from grassed plots 
was reduced practically to zero. 

(l>) That there was a decrease in acidity coinciding 
with a fall of nitrates. 

TABLE III. 

The next slep was to plant a cover other than grass, for 
this purpose Calapogonivm munnwides was selected. This 
plant gave irregular growth, hut again especially on soil “B” 
the results show a great reduction of nitrates in ihe percolate 
wherever good growth was made. 

The all-round reduction is due to the heavy leaching 
experienced by the soils in the very heavy March-April rains 
of this year. 


Oonct/tsjons. 


Fallow and covers. 

It is impossible on the results of these experiments by 
themselves to give definite advice for use in the field—but 
two points appear to emerge: — 

• 

(a) That, land left fallow will suffer considerable 
losses by leaching downwards of the product of 
nitrification. This confirms ^In* abundant ex- 
perienee of other countries. 

(b) That the distance of covers from the main crop 
especially when that crop is in early stages 
should carefully be considered, lest the (‘over 
starve the main crop of nitrogen. This applies 
particularly to the growth of permanent covers. 

Acidity and nitrate development . 

As far as the relationship between acidity and nitrate 
content goes, the results of tables I and II strongly support 
the view previously expressed by the writer that the dis* 
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crepancy between pH values observed on suspensions and in 
clear extracts of many of our soils is due to the very low 
concentration of the soil solutions—which do not contain suffi¬ 
cient quantities of anions to carry hydrogen ions out of the 
field of action of the soil particles. The result! in table III 
however are puzzling, since the only differences in treatment 
of the bare pots in this experiment was that during dry 
weather the pots were watered. This would suggest the 
rather incredible hypothesis that nitric acid formed in nitri¬ 
fication could be neutralised by the small quantities of bases 
in the soil only if the amount of moisture exceeded a certain 
critical value. Further observations on this point are in 
progress and will be reported in due course. 


Summary. 

Observations are reported on the nitrogen losses from soils 
under covers, bare and enriched by nitrogenous fertilisers. 


Received for publication 16th May, 1929. 



Soil into pots on 29.11.27, percolate up to 14.12.27 
bulked. Treatments applied on 16.12.27. 
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TABLE II 


HISTORY AS IN TABLE I. GRASS PLANTED IN ALTERNATE 

POTS 14.6.28. 

Soil “ A." 


Pot No. 


12/10 

15/10 

28/if) 

9/11 

28/11 

3/12 

1. Bare 

pH per¬ 
colate 

4.5 

4.5 

5.7 

4.7 

4.2 

4.5 


N as 








NO, 

8 

12 | 

16 

16 

10 

28 


pjxm. 







2. Grass 

do 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 

I 

j 

0 

1 o : 

i 

trace 

0.8 

0 

0 

8. Bare 

do 

4.4 

4.5 : 

4.4 

4.4 

1 

4.2 

4.4 
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18 ! 

j 1 

18 

16 

12 

12 

4. Grass 

do 

6.0 

6.2 

6.2 

6.4 

6.2 

6.2 

planted. 


0 

0 

•> 

trace 

0 

1 

5. Grass 

do 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 


1 

0 

0 

trace 

0 

1 

6. Bare 

do 

4.2 

4.2 

1 4.4 

4.2 

4.2 

4.4 



8 

28 

; 26 

i 

24 

8 

20 

7. Bare 

do 

4.4 

4.4 

i 

! 4.2 

4.2 

4.2 

4.4 



12 

88 

28 

28 

20 

20 

8. Grass 

do. 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 


0 

0 

trace 

0 

0 j 

0.5 

9. Grass 

do 

6.4 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 


0 

0 

1 

8 

•j 

0 

10. Bare 

do 

4.2 

4.2 

4.4 

4.0 

4.0 

6.2 



s 

12 

28 

28 

8 

28 
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TABLE II. 
Soil “ B.” 


Pot No. 





Hj 



]. Grass 

pH per¬ 
colate 

I 0.2 

6.2 

6.2 

6.2 

6.2 

6.2 

planted. 

N as 








NO, 

p.p.m. 

0 

0 

0 

0 

0 

0 

2. t Bare 

do 

4.2 







80 

40 

20 

80 

80 

80 

8. Grass 

do 

0.0 






planted. 


trace 

0 

0 

trace 

0 

trace 

4. Bare 

do 

4.2 








45 

40 

25 

55 

85 

80 

5. Grass 

do 

4.0 






planted. 


40 

50 

20 

55 

85 

25 

6. Bare 

do 

4.2 

; 







80 

50 

40 

55 

55 

35 

7. Grass 

do 

6.2 






planted. 


trace 

0 

trace 

0 

trace 

trace 

8. Grass 

do 

6.0 


i 




planted. 


0 

trace 

trace 

trace 

trace 


0. Bare 

do 

4.2 








45 

55 

40 

80 

85 

30 

10. Grass 

do ; 

6.0 






planted. 

1 

i 

trace | 

0 

trace 

trace 

0 





History as in Tables I and II. Grass removed from all except one pot (each soil; on 14.11.28. Soil 

HEAVILY LEACHED FOR 3 DAYS TILL N0 3 IN PERCOLATE WAS NEARLY ZERO. CaLAPOGONIUM PLANTED ON 
20.11.28, AND ALL POTS WATERED DAILY WITH 300 CCS. DISTILLED WATER THROUGHOUT DRY WEATHER. 
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Soil A.” — (Conhl.) 
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Very bad growth 




TABLE III 



Calapogonium 
Very good growth 










Soil — (ConM.) 
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A Rapid Approximate Method of determining the 
Exchangeable Bases in Non-calcareous Soils 

BY 

W. N. C. Belgrave, 

Plant Physiologist .* 

The majority of inland soils in Malaya are so poor in 
exchangeable bases that determinations of separate consti¬ 
tuents becomes a matter of difficulty, especially in view of 
the relatively great amounts of aluminium set free by treat¬ 
ment with N/20 HCr or NNH 4 C1. In addition these 
methods like the ‘total’ methods of Kelley or Bobko-A ski nasi 
are time consuming, and too laborious for routine woik, 
where all that is required is a rough classification of soils 
into groups of say less than 1, 1—3—6, etc. M.E. of bases 
per cent. 


The electro-dialysis methods are better but scarcely suited 
(o the semi-skilled Assistants of a tropical laboratory. 

Recently Kappen** has proposed a rapid method for 
non-calcareous soils in which the soils are shaken with N/10 
HOI, and the residual acid titrated back with alkali. 

The writer has spent some time in the search for suitable 
methods, and three were studied in some detail. 

Cl) The soil was leached or shaken with ammonium 
acetate or acetic acid and the leachate or an aliquot 
of the filtrate, evaporated, ignited, the residue dis¬ 
solved in an excess of acid and titrated back. Mode¬ 
rately good results were obtained in silver or plati¬ 
num dishes, but not in those of glass, porcelain or 
silica. The method was therefore discarded in 
favour of one which did not involve the use of ex¬ 
pensive apparatus. 

* In charge Division of Soils and Plant Physiology. 

*• Fort der Landev III p. 1009 *28. Abstracted in Ann. Sc Agro- 
nomigue 46 p. 76 *29 (original not seen). 
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(2) The soil was treated according to the method of 
Kappen. Two sources of error were found. 

(a) A certain amount of chloride ion was absorbed 
(or adsorbed) by the soil, and in the case of very 
poor soils—this may cause an appreciable error. 
The difficulty can be met by titrating for 
chlorine. 

(h) Many coastal organic soils gave eolouied filtrates 
containing considerable quantities of iron and 
. organic matter which completely upset the titra¬ 

tion, giving in many cases a high negative re¬ 
sult, i.e. more acid than was added. 

(3) The idea was conceived of using an acid aluminium 
salt to get over the difficulty of 2 (b). The soil was 
shaken with M/60 A1C1 3 , filtered, and aliquot taken 
and titrated back using brom-thymol-blue or phenol 
red as indicator. 

The aluminium chloride method was adopted, and on SI 
soils has failed twice only to give perfectly clear filtrates. * 

Tt suffers from ihe same disadvantage as the Kappen 
method, viz. the absorption of chloride and whenever the soil 
is base-poor, the chloride must be titrated. The writer uses 
the aliquot already titrated with alkali, adds 1 drop of dilute 
acetic acid to discharge the colour of the indicator, 3 drops 
of potassium chromate and titrates in the usual way with 
silver nitrate. 

'A theoretical objection to the A101 #1 method might be 
that AlCl* destroys the base complex without using up Al 
(or the equivalent H) vide the results of Magistrad* but the 
comparative figures shown for the A1C1 S and Bobko-Askinasi 
methods do not support this, at any rate for the dilution 
used aud for our soils, the results agreeing well within the 
limits of accuracy defined above. 

The agreement found also answers the possible objection 
that the results of determinations on aliquots cannot be com¬ 
pared with those on leaching. 


t Uaiv. of Arisons Tech. Bull. No. 18, 1928, 



208 


Method. 

20, 10 or 5 grams of soil (depending on richness in 
bases) is warmed to 50°C with 100 ccs. of M/60 A1C1, shaken 
at intervals for half hour, filtered, and 50 ccs. lit rated with 
N/10 soda using phenol red as indicator. If the base content 
is less than >3 M.E.% the chloride content of the aliquot is 
then titrated with N/10 AgN0 3 using potassium chromate as 
indicator and ihe absorption found deducted from the appa¬ 
rent base content. 

Kappen has pointed, out that the 'total’ methods of 
Kelley and Bobko-Askinasi give results seriously in error if 
the exchange hydrogen liberated is not taken into account. 
The annexed table confirms this. 


SuMMAity. 

A rapid approximate method of determining total bases 
by the use of M/02 A1C1 3 is described. 


Received for publication 17th May, 1920. 






Studies on Tapioca. 

V. It. (jREENSTREET, 

Assistant. Agricultural Chemist . 

III. Further Notes on the Determination of Phosphoric 
Acid in Tapioca Material by the Coeruieo- 
Molybdate Method. 

In connection wilk the investigalion of the impoverish¬ 
ment of the soil by tapioca, further determinations 1 of phos¬ 
phoric acid in various samples of tapioca material and fer¬ 
tilisers have been carried out by the coeruleo-molybdate 
colorimetric method and the results compared with the 
molybdate-magnesia gravimetric method. 

All the solutions were prepared by thoroughly igniting 
the material at 700°C, taking up the ash with hydrochloric 
acid and eliminating silica by repeated evaporation to dryness 
and baking at 110°C. 

Since it has been shown by various workers 2 that excessive 
amounts of ferric iron and acid interfered with colour de¬ 
velopment determinations of these two radicals were also 
carried out. The proportion of ferric iron was found to be 
in every case only of the same order or less than the propor¬ 
tion of phosphoric acid. Since the writer had already worked 
with solutions containing 15 times as much ferric iron as 
phosphoric acid without appreciably affecting the result it 
was decided that the iron content could be ignored. Acidity 
was determined by titrating with standard alkali before 
dilution. In the process of developing the tint about 1 per 
cent of sulphuric acid is added as Reagent A so that it 
seemed unnecessary to neutralize the hydrochloric acid which 
was present in relatively minute quantities. 

Table I shows the amount of phosphoric acid in the 
various materials as determined by the colorimetric and 
gravimetric processes, the error calculated on the gravimetric 

1. Greenstreet. M.A.J. XVI. 70, 1928. 

2. Beltrrave. Ibid. XVI. 301, 1928. 
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ERRATUM. 


Vol. xvii No. 7 Page 211. Table 1. All the figures in 
the columns under “Phosphoric Acid” and “Error” should 
be raised one line, e.g. 0.094, 0.083, and -12, should refer 
to Stem C.S.S. 




TABLE I. 


Phosphoric Acid Content of various materials and 

ACIDITY OF THE TEST SOLUTIONS. 


Substance. 

Acidity 
Milligrams 
HC1 in 
100 c.c. 
of test 
solution. 

Phosphori 

PA 

Gravimetric 

determination 

b acid 

Colorimetric 

determi¬ 

nation 

Error of 
colorimet¬ 
ric deter¬ 
mination 
calculated 
on gravi¬ 
metric det¬ 
ermination 

• 


per cent. 

per cent. 

per cent. 

Stem C.8.S. 

1.5 




Taber O.S.S. 

1.7 

0.094 

0.083 

- 12 

Tuber F2 

2.5 

0.11 

0.12 

<10 

Tuber El 

4.8 

0.11 

0.12 

<10 

Tuber O.M.S. • 

1.5 

0.13 

0.11 

- 15 

Stem F 2 

1.8 

0.14 

0.11 

- 21 

Tuber J2 

1.7 

D.0.140/0.147 

0.15 

< 10 

Stem J2 

1.5 

0.14 

0.13 

< 10 

Tuber L.K.J. 


0.14 

0.14 

Nil. 

Stem El 

3.5 

0.15 

0.13 

- 18 

Tuber E2 

2.0 

0.15 

0.16 

<10 

Tuber Fl 

. 6.0 

D.0.156/0.160 

0.16 

Nil. • 

Stem C.M.S. 

1.7 

0.16 

0.15 

< io 

Stem L.K.J. 


0.17 

0.14 

- 18 

Stem Al 

0.8 

0.17 

0.15 

- 12 

Stem Fl 

0.7 

D.0.203/0.250 

0.20 

Nil. 

Tuber G2 

0.8 

0.20 

0.19 

< 10 

Tuber Hi 

0.3 

0.20 

0.18 

- 10 

Stem E2 

0.5 

0.21 

0.25 

+ 13 

Stem 02 

0.7 

I >.0.240/0.260 

0.25 

Nil. 

Leaf O.8.S. 

0.2 

b.0.332/0.338 

0.81 

< 10 

Leaf K2 

0.3 

0.38 

0.86 

< io 

Leaf El 

0.4 

0.42 

0.44 

< io 

Leaf C.M.8. 

0.8 

0.47 

0.*>2 

+ 10 

Leaf L.K.J. 

... 

0.48 

0.48 

Nil. 

Leaf Fl 

0.4 

0.48 

0.48 

Nil. 

Leaf Bl 

0.6 

0.49 

0.49 

Nil. 

Leaf E2 

0.5 

D.0.528/0.528 

0.46 

- 18 

Leaf J2 

0.4 

i 0.58 

0.58 

Nil. 

Leaf G2 

0.7 

I).0.567/0.577 

0.58 

<10 

Cattle Manure 

... 

0.62 

0.69 

+ 11 

Superphosphate A 

i IM 

0.72 

0.77 

< io 

Superphosphate B 

... 

16.2 

17.1 

< io 



16.4 

17.2 

< io 


D. Denotes duplicate determination. 
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result (when more than 10 per cent) and the amount of hydro¬ 
chloric acid in the test solution. A proportion of phosphoric 
'acid of about 1 part in 21 million was found to be the best 
concentration for comparing the tints. 

Results of analysis indicate there to be no relationship 
between the acidity of the solutions examined and the error 
in the determination of phosphoric acid. Out of 33 samples 
examined, in 13 instances the colorimetric result was lower 
than the gravimetric, in 12 instances the colorimetric result 
was higher than the gravimetric, while in 8 instances the 
results were identical: in only 8 cases did the discrepancy 
amount to more than 10 per cent. Since all the solutions 
were prepared similarly there is no evidence to attribute 
interference with colour development to either iron or acidity. 
♦ 

Comparison of those results with those described in the 
writer’s previous paper shows a marked improvement on the 
accuracy previously attained. Since identical methods were 
employed it appears that the increased accuracy is attribut¬ 
able to an increase in skill of manipulating the colorimeter 
and matching the tints. 

It is possible that the further work on the subject which 
the writer hopes to carry out in the near future may yield 
still more satisfactory results. 


Received for publication lfilh Map, 192ft. 
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Division of Agriculture. 

Annual Report fob 1928. 

Staff. 

Mr. B. Buntiug, Agriculturist, was in charge of the 
Division throughout the year. Mr. •). Lambourne, Assistant 
Agriculturist, returned from leave and resumed duty at the 
Experimental Plantation, Kuala Lumpur, on the 8th March. 
Mr. J. N. Milsum, Assistant Agriculturist, proceeded on 
leave on the Cth April. Mr. J. L. Greig was appointed an 
Assistant Agriculturist and assumed duty at the Experimen¬ 
tal Plantation, Serdang on the 15th November. Mr. F. S. 
Banfield, Horticultural Assistant, was transferred from the 
Experimental Plantation, Serdang to Maxwell’s Hill Gar¬ 
dens, Tuiping on the 27th December. 

Expenditure and Revenue. 

The total expenditure incurred on the Experimental 
Plantations during the year under review was $135,829.80, 
while the revenue from various sources over the same period 
amounted to $21,547.82. 

Experimental Plantation, Serdang. 

Staff. —Mr. J. N. Milsum, Senior Assistant Agricul¬ 
turist, was in charge of the plantation until he proceeded 
on leave on the 6th April, when Mr. T. D. Marsh, Assistant 
Agriculturist (West Division) acted in this capacity during 
the remainder of the year. Mr. E. A. Curt lor. Assistant 
Agriculturist (East Division), was stationed on the planta¬ 
tion throughout the year, while Mr. J. L. Greig, who was 






appointed an Assistant Agriculturist, assumed duty at Ser- 
dang ou the 15th November and was stationed on the planta¬ 
tion during the remainder of the year. 

Mr. F. S. Baufield, Horticultural Assistant, was also 
stationed on the plantation until the 27th December, when he 
was transferred to Maxwell's Hill Gardens, Taiping. 

Development .—The development work on the plantation 
during the period under review* has been mainly connected 
with the construction of roads and culverts. 

The area now opened is approximately 8IM) acres, which 
includes a reserve of about 25 acres for the proposed Agri¬ 
cultural School and about 30 acres of roads and building 
sites, the balance of 745 acres being planted with various 
economic crops. 

Planting Operations .—The following is a list of the more 
important crops which have been planted during the 
year: — 

Tapioca varieties 18 acres, Hydnoanrpus anfhelminliea 
17 acres, Tuba root (Derris) 15 acres. Sisal Hemp 7J acres,. 
Fruits (various) 7 acres. Brazil nut 5 acres, Oil palm 
varieties 3J acres, Taraktogenos Kurzii 3 acres, Sugar cane 2 
acres, Lemon grass 1$ acres, Cinnamon 1 acre, Manila hemp 
1 acre and Palmyra palm 1 acre. 

Fruit Nursery .—Considerable attention has been given 
to the propagation of native fruits and the nursery is now 
well-stocked with plants of various types of fruits. 

Distribution of Planting Material .—The demand for 
different forms of planting material has increased considera¬ 
bly during the past year and large quantities of seeds and 
cuttings of various economic plants were forwarded to head¬ 
quarters for distribution throughout the Peninsula. 

The planting material mostly in demand included seeds 
of oil palm, coffee and cover plants, cuttings of sweet pota¬ 
toes, tapioca and guinea grass and seedlings of local fruits 

Introduction of Planting Material .—The following is a 
list of various forms of planting material introduced at Ser- 
dang during the year: — 



215 

Bud-grafts of Kapok were received from the Economic 
Gardens, Buitenzorg, Java. 

Seeds of Doli olios fa] cat vs syn. I), labialis and Gr evil lea 
robvsta were received from the Department of Agriculture, 
Ceylon, Elaeis gvineensis DiwnkaWaka or Ayara Mhana from 
the Director, Algemeen Proefstation, A.V.R.O.S., Annona 
aquamosa , 1 nocarpus erf ul is, Dillenia phi! ip pin cn sis, D. 
rieffenscheidia , Sand art cum hoed jape and Terminal in edit!** 
from the Bureau of Agriculture, Manila, TJydnoearpu< 
Wightiana from Ernakalam, Malabar, South India and Kn- 
nara coast Division, Bombay, Jugo bean from S. Rhodesia, 
Azadirachta indica from India, Dangri Tea from Dibrugarh. 
Assam and Tephrosia to,vivaria from the Director of Agricul¬ 
ture, British Guiana, through the Economic Botanist, Kew. 

Labour. —Tn compliance with instructions from Govern¬ 
ment the minimum wage for able-bodied labourers was raised 
to 50 cents per day for men and 40 cents per day for women 
as from the 1st. January. The working day was, however, 
extended by half an hour as from this date with satisfac¬ 
tory results. 

A school was provided for the education of Tamil chil¬ 
dren resident on the plantation. 

Health .—The general health of the, labour force has been 
fairly good throughout the year, but the incidence of 
malaria was higher during the dry months. 

A visiting Medical Officer attends the plantation fort¬ 
nightly for a general inspection. A resident Dresser was 
stationed on the plantation as from the 19th October. 

Buildings .—The following is a list of new buildings 
erected on the plantation during the year: — 

Two Temporary Quarters for Subordinate Officers, 1 Dis¬ 
pensary, 1 School and Creche, 1 Creche, 3 Kitchens (5 rooms), 
2 Latrines and 2 Incinerators. 

Experimental Worh. —The experiment, started last year 
with the object of ascertaining the optimum period between 
harvesting the leaves of sisal hemp, which is being carried 
out in collaboration with the Agricultural Chemist, was 
continued. 
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A similar experiment with gambier, which is also being 
carried out in collaboration with the Agricultural Chemist, 
regarding the effect of harvesting the fresh leaves at intervals 
of 3, 4 and f> months respectively, has also been continued. 

An experiment was carried out during the year on an 
area of 4 acres to lest ihe effect of harvesting “tuba puteh”, 
a variety urf T)errix elliptica, at intervals of 21, 23, 2ft and 
27 months from date of planting on both the yield and toxi¬ 
city of the sun-dried root. Representative samples of (a) 
fine roots and (b) thick roots from each plot were submitted 
to the Agricultural Chemist for analysis and determination 
of toxicity. 

A further experiment of harvesting “tuba erect”, a 
variety of Derris malaccen*is, at diffeient intervals on the 
same lines as that carried out with “tuba puteh” has been 
started, but in this case the root will be- harvested at< intervals 
of 19, 21, 23, 25 and 27 months respectively. 

An experiment with oil palms has l>een laid down in 
Block 2 to ascertain the. effect, of cutting out all female in¬ 
florescences on palms up to four years old from planting in 
the field. 

The observations will include (a) rate of growth and (b) 
whether the treatment has n stimulating effect by causing 
the production of an abnormal number of female inflores¬ 
cences. 

A further series of experiments was started on the oil 
palms in Block 21 in which the following investigations are 
being undertaken: — 

(1) A block of 9ft palms are being kept under close 
observation and individual yields recorded. 

(2) A pollination experiment, of approximately four 
acres, has been started. One set of sixty three palms has 
six female inflorescences artificially pollinated per annum, 
another set <of the same size twelve per palm, a third set has 
all female inflorescences artificially pollinated, while a fourth 
set is retained as a control, on which no artificial pollina¬ 
tion is practised. 

(3) A preliminary experiment, also about four acres in 
extent, has been started to compare the effect of “normal” 



pruning with “minimum” pruning, alternate, rows through¬ 
out the area receiving one of the methods.. “Normal” prais¬ 
ing consists of cutting off all leaves up to but exclusive of 
those with fruit bunches in their axils, each leaf being cut 
off at the same time as the bunch in its axil is harvested, 
this is the usual estate practice in Malaya. “Minimum” 
pruning consists of removing only such leaves as have turned 
yellow, this is the method now considered to be the more 
desirable. 

Experiments have also been started in connection with 
the breeding of improved strains of oil palms by bagging 
the female inflorescences of ten of the highest yielding palms 
recorded during the. past four years. 

Arrangements were made to commence taking prelimi¬ 
nary records of the individual yields of 120 oil palms in 
Block 21 at the beginning of 1029 with a view to carrying 
out manurial experiments later. 

The observations which are being made on oil palms in 
the main avenue on the plantation were continued. The 
results of these observations are published periodically in 
the Malayan Agricultural Journal. 

An experiment was carried out in connection with the 
harvesting of vetiver grass plots, which are arranged to deter¬ 
mine the yield of roots at different planting distances. These 
plots were harvested at fortnightly intervals for a period of 
3 to 6 months and samples of the sun-dried roots were sub¬ 
mitted to the Agricultural Chemist for analysis in order to 
test the variation in oil content of root harvested at different 
periods of growth. 

Other experimental work carried out during the year 
included (a) the effect of the cultivation of tapioca with re¬ 
gard to soil exhaustion (b) variety trials with tapioca and 
coffee growing under various conditions and (c) the indivi¬ 
dual yields of Ifydnocarpits anfhehni'nticn, H. Wiyhtiarw, 
areea nut* and cloves. 

Stock Farm .—The stock farm at Serdang was further 
augmented during the year by the introduction of 4 pure¬ 
bred Montgomery incalf cows and 1 pure bred Montgomery 
bull from the Imperial Department of Agriculture, Pusa. 
These dairy cattle were received from India at the end of 
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December and within a few days of arrival one of the cows 
gave birth to a pure-bred bull calf. The other three cows, 
having been covered with a pure-bred Ayrshire bull, will 
eventually produce Ayrshire-Montgomery calves and it will 
be interesting to note, hotf these cross-bred calves will thrive 
under local climatic conditions. 

The following is a complete list of dairy herd at Serdnng 
at the end of the year: — 

1 Montgomery bull (aged), 1 Montgomery bull (im¬ 
ported), 8 Montgomery cows, 1 heifer (3 years), 3 Montgomery 
bulls .(2£ to 3 years), 3 Montgomery heifers (1£ years), 
Montgomery bull calves, 2 Ayrshire heifers (1£ to 2 years) 
and 1 Jersey bull (2 years). 

The conditions at Serdang apparently suit the Montgo¬ 
mery breed of cattle and both young and old stock appear 
to thrive well on the plains in this country. 

The pure-bred Ayrshire and Jersey stock are. not so 
well suited for the plains in Malaya, but crosses of these 

breeds with the Montgomery stock will probably prove more 

suited to such conditions. 

An area of about 20 acres of land reserved for the 

cattle farm has been cleared of timber and planted up with 

various grasses for grazing purposes. 

A further supply of pure-bred Large. Black and pure¬ 
bred Middle White pigs has been ordered from the. Hong 
Kong Dairy Farm for currying out pig-breeding experiments 
at Serdang. 

Meteorological Observations .—Bain fell on 14C days 
during the year, giving a total rainfall of 105.48 inches, 
which is an increase of 7.91 inches on the previous year. 
The driest month during the year was June with a precipita¬ 
tion of 2.06 inches and the wettest month was October with 
a precipitation of 22.21 inches. 

The mean maximum temperature during the year was 
91.3 F (highest, maximum 94.0 F) and the mean minimum 
70.8 F (lowest minimum 68.0 F). 



Experimental Plantation, Cameron’s Highlands. 

Staff. —Mr. J. P. K. Wilkins, Superintendent, remained 
in charge throughout the year. 

Sitnu!ion .—Thin plantation is situated at. Tanah Rata 
in the south-eastern corner of the Highlands and has a mean 
elevation of about 4,750 feet above sea-level. 

Development .—The area of 70 acres previously felled and 
partially cleared of timber has been gradually developed and 
at the end of the year about 50 acres of this area had been 
stumped and terraced ready for planting. 

Plant Introductions .—The following is a list of planning 
material introduced during the past year: — 

Seed of Betjan, Dhonjan, Raighur and Dangri tea from 
Tlibrugarh, Assam, Mysore and Malabar varieties of Carda¬ 
moms, Kent’s Arabica coffee from Mysore, Himalayan rasp¬ 
berry from the Royal Botanic Gardens, Kew. 

In addition various hill food crops, fruits, green manures 
and ornamental plants were established. 

Nurseries .—The nursery area has been extended during 
the year to a little over 2 acres. The. beds are well-stocked 
with planting material of numerous economic plants for trial 
on the Highlands and include about 50,000 tea seedlings and 
10,000 Coffee arabica seedlings now ready for planting out 
in the field. 

Planting Operations .—The following planting operations 
were carried out during the year :— 

An area of about 5J acres on the banks of Ihe Bert am 
River were planted with various fodder grasses during April. 
An acre of Carpet grass, Axonopus comprcssus , was also 
planted out in May fox grassing purposes. 

Half an acre of Cinchona Ledgeriana and C. succirtthra 
was planted at a distance of 4 ft. x 4 ft. in the open in May. 
A further 2 acres of C. Ledgeriana were planted at a distance 
of about 6 ft. x 6 ft. apart under light jungle shade during 
A ugust / September. 

An area of 3J acres was planted with Arabian coffee. 
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An area of about 5£ acres was planted with Hetjan (9,643 
seedlings) and Dangri (4,532 seedlings), varieties of Assam 
tea. 


Crops in the Field .—Of tlie major crops planted in the 
field u small plot of Assam tea, planted in January, 1926, 
continued to give satisfactory yields. The crop harvested 
from this plot between the 1st January and 31st December, 
1928, amounted to 80 lbs. of dry tea. Since the area of 
this plot is only one-sixth of an acre this figure gives a 
calculated yield of approximately 510 lbs. of dry tea per acre 
per annum. 

The Ooftee arnbiea planted out in November, 1927, has 
shown excellent growth so far and appears to !>e particularly 
suited to the conditions on the Highlands. 

Meteorological Observations .—Rain fell on 232 days 
during the year, giving a total rainfall of 83.39 inches as 
against 127.20 inches in 1927. The driest month during the 
year was January with a precipitation of 1.90 inches and 
the wettest month was December with a precipitation of 14.17 
inches. 

The mean maximum temperature during the year was 
72.5 F. (highest maximum 79° F.) and the mean minimum 
50.6° F. (lowest minimum 45° F.) 

The total sunshine recorded was 1,037.85 hours for the 
year, which gives an average of 4.49 hours sunshine per diem, 
as against 4.0 hours during 1927. 

Expkrtmknt 4i. Plant\tion, Kuah Lumfuh. 

Staff. —Mr. II. Ritchings, Horticultural Assistant, was 
in charge of this plantation until the 8th March, on which 
date Mr. J. Lambourne, Assistant Agriculturist, took over 
ou return from leave and was in charge during the remainder 
of the year. 

Maintenance. —The. plantation was kept in good order 
throughout the year. Several sites on the plantation were 
handed over to the Public Works Department during the year 
for building purposes, which necessitated cutting out several 
lature areas of rubber. 
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Plant Introductions .—Seeds of Tephrosia toxicaria were 
received from the Director of Agriculture, British Guiana, 
through the Economic Botanist, Kew. 

These seeds were planted at Kuala Lumpur at the end 
of July and the plants established have so far shown excel¬ 
lent growth. The roots of this plant contain a poisonous 
principle, somewhat similar to “tuba” root (Dorris). 

Experimental Work .—A number of nursery beds on the 
plantation were again allotted to the Economic Botanist for 
the purpose of carrying oiit selection work on several minor 
economic crops such as groundnuts, maize and soya beans. 

The Mycologist was also given a small area for planting 
up plots of different varieties of bananas in connection with 
his investigations regarding Panama disease. 

Small plots of various leguminous (‘over crops and green 
manures have been maintained in the nurseries for demon* 
stration purposes. 

Plant ini/ Material .—Attention was again given to the 
propagation of planting material for purposes of distribution. 

Gknkhal Agriculture. 

A much greater interest has been taken throughout the 
year regarding the cultivation of crops other than rubber, 
which is undoubtedly due to the serious slump in the price 
of this important commodity. Judging by the large number 
of enquiries which have been received by the Division during 
the period under review in connection with the cultivation 
of such crops as oil palm, coffee, tea, pineapples, sisal and 
tuba root, far greater attention is being given to the pos¬ 
sibility of establishing new agricultural industries in Malaya. 

Coconuts. 

The price of copra has again shown a slight reduction 
when compared with the previous year. The Singapore quo¬ 
tations show that the highest price for sun-dried copra was 
$12.00 per picul in January and the lowest $10.0-) per picul 
in October, giving an average price of $10.92 per picul 
throughout the year, as against $11.17 per picul in 1927. 
The exports of copra from the Federated Malay States for 
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1928 amounted to 08,504 tons valued at $11,459,708/- as 
against 57,536 tons valued at $10,142,826/- in 1927. 

Oil Palms. 

Considerable activity has taken place, during the past 
year in connection with the planting of oil palms and accord¬ 
ing to statistics collected depart mentally it is estimated that 
the total area in Malaya planted with oil palms at the close 
of the year was approximately 24,730 acres, which shows an 
increase of about 5,000 acres over the area planted at the 
close of 1927. 

The reserve land held by oil palm estates in British 
Malaya at the end of 1928 is estimated at about 27,000 acres, 
while an additional area of 25,000 acres represents aliena¬ 
tions of land upon which planting operations have not yet 
commenced. 

An experiment carried out at Berdang in collaboration 
with the Acting Agricultural Chemist to lest the percentage 
of oil in oil palm fruits at varying stages of ripeness was 
completed. The results of these investigations show thal 
there is a distinct loss of oil when unripe fruits are harvested 
and that only a fictitious increase of oil is obtained by stor¬ 
ing the ripe fruits after harvesting owing to loss of moisture. 

The price of oil palm products has remained very steady 
throughout the period under review and at the close of the 
year sales of palm oil were recorded at rates varying from 
4538 to 4J38-10 per ton, while the latest market reports indi 
cate an advance in the price of this commodity during 1929. 
The price of palm kernels remains nominal at about 1120 pei 
ton, c.i.f. Liverpool. 

The exports of palm oil products from the Federated 
Malay States during 1928 were 1,460 tons of palm oil, valued 
at $384,954/-, and 261 tons of palm kernels, valued -it 
$43,475/-. The corresponding exports during 1927 were 852 
tons of palm oil, valued at $269,966/-, and 178 tons }f palm 
kernels, valued at $31,763/-. 

Tapioca. 

The experiments in the cultivation of tapioca, being 
carried out at Serdang in collaboration with the Agricultural 
^heinist, have been continued. A block of 10 acres reserved 
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lor this purpose is sub-divided into 10 plots which receive 
different forms of treatment in order to ascertain the effect of 
.continuous cropping on the yield of tapioca (a) without 
manuring, (b) with green manuring and (c) with artificial 
manuring. 

The present prices of tapioca products are so low as to 
render the cultivation of this crop almost unremunerative. 

Pineapples. 

A number of introduced varieties of pineapples previous¬ 
ly established at the Experimental Plantation, Serdang are 
now beginning to produce fruits so that it will soon be possi¬ 
ble to make a general classification of the different types. 

The export of canned pineapples from the* Federated 
Malay States during the year was 3,088 tons, valued at 
$(>(>3,555/-, as against 3,908 tons valued at $822,719/- in 
1927. 

Coffee. 

Considerably more attention is now being given to (he 
cultivation of this crop and numerous enquiries have been 
received regarding the cultivation, on a small scale, of both 
the liberian and robusta varieties of coffee to meet the de¬ 
mands of the. local markets. 

Experiments with coffee planted on flat land, which are 
being carried out at Serdang, indicate that the coffee bushes 
thrive much better on clean weeded areas than when inter- 
planted with some of the low-growing leguminous types o*f 
cover crops. Further, some form of light shade appears to 
be necessary in order to obtain the best results and for this 
purpose Gliricidia maculata is being given a trial. 

At the present time there is very little raw coffee exported 
from this country and practically the whole of the produce 
is consumed locally. Generally speaking the liberian type 
is preferred to robusta on the local markets, consequently 
it usually commands a slightly higher price than robusta. 

Tuba Root. 

The investigations which are now being carried out at 
the Experimental Plantation, Serdang with several forms of 
tuba root (Dorris) show that there are considerable variations 
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iu tiie relative toxicity of the different varieties under cul¬ 
tivation, i.e.., the form known as “erect tuba”, Derris 
malaccemix, has a much higher toxic content than that com¬ 
monly known as “tuba puteh”, D. elliptica. Further, the fine 
roots show a higher toxicity than the large roots in all cases* 

The extended use of tuba root in the preparation of pro¬ 
prietary insecticides has been responsible for an increased 
demand of the raw product during the past year and ready 
sales of the air-dried root have been made locally at prices 
varying from 25 to 30 cents per lb., Straits currency 


Sisal. 

The results of experiments with sisal, carried out at 
Serdang, have shown that it is possible to produce a fibre of 
fair average quality. 

The percentage of fibre extracted from the mature fresh 
leave® was 4.5 per cent., which may be considered verv 
satisfactory. 

Experiments in. the harvesting of leaves at different in-' 
tervals of growth are being continued, but so far the results 
do not show any great differences in either the quality or 
strength of the fibre whether the leaves are cut at intervals 
of 2, 4 or 6 months. 


Areca Nuts. 

A small experimental area at Serdapg was planted with 
this crop in January, 1923 and commenced to fruit about 
the middle of 1920. Individual yields have been taken from 
about 1,500 palms comprising this area with a view to select¬ 
ing a number of the highest yielders. 

Observations have also been made on the proportion of 
dry split nuts to fresh fruit. The results from young palms 
show that the' average proportion of split nuts to fruit was 
25 per cent. 

There has been a considerable decline in the exports of 
arecanuts during the past year as shown by the following 
figures: — 
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The export of arecanuts from the Federated Malay 
States during the year was 814 tons, valued at #120,383/-, 
as against 1,856 tons, valued at $219,110/- in 1927. 

Chaulmooura Oil. 

A further experimental area was planted up at Serdang 
during the year with Hydnocarpm anthehnintica and 
Taraktugenox Kurzii. Additional supplies of Hydnocarpvs 
Wightmmi seed were received. 

The results of an analysis made by the Chemical Divi¬ 
sion of the Department, of seeds of Uydnucarpas anthelmin - 
tica produced at Serdang showed that the proportion of ker¬ 
nel was approximately 80 per cent. The kernel contained 
roughly 52 per cent, of oil, which, calculated on the whole 
seed, is equivalent to 16.0 per cent. 

A sample of /lydnovarput anthehnintica nuts were sub¬ 
mitted for trial at the. Leper Asylum, Kuala Lumpur at the 
beginning of the. year. As a result of these trials the Medi¬ 
cal Officer in charge reported that no distinction could 1>e 
drawn between them and the nuts which were obtained from 
Siam. 

Further, he was of the opinion that the locally-growm 
nuts were of equal value to the Siamese ones and Commented 
upon the good quality of the sample supplied by this Depart¬ 
ment. 


Cover Crops. 

Several new cover plants were introduced during the 
year, the most promising of which is Tephrosia toxicant*. 
This plant is very similar in habit to T . Candida and its 
roots are stated to contain a toxic principle much the same 
us that found in certain species of Derris (tuba root). 

A detailed report giving full informal ion on the culti¬ 
vation of sorhe of the more important cover plants and green 
manures was published in the Malayan Agricultural Journal 
together with illustrations of the plants described. 

s Publications, 

The following articles were published by members of 
the Staff of the Agricultural Division during the year 
1988 : — 



‘‘Observations on Oil Palms”, by T. I). Marsh, 
Malayan Agricultural Journal, Vbl. XVI, No. 1. 

“An Ornamental Shade Tree ”—Muntingia Calabura , 
by 1«\ S. Banfield, Malayan Agricultural Journal. 
Vol. XVI, No. 1. 

“Annual Report of the Agricultural Division”, by 
B. Bunting, Malayan Agricultural Journal, Vol. 
XVI, No. 4. 

“Preliminary Report on the Cultivation of Candle- 
Nut at Serdaug”, by T. I). Marsh, Malayan Agricul¬ 
tural Journal, Vol. XVI, No. 5. 

“Notes on Dolichos Hosei, syn. Vigna Hosei”, by 
B. Bunting, Malayan Agricultural, Journal, Vol. 
XVI, No. f>. 

“Cover Crops and Green Manures”, by B. Bunting 
and J. N. Milsuni, Malayan Agricultural Journal, 
Vol. XVI, No. T. 


Gknehal. 

Several papers were read by the Agriculturist at Plan-« 
levs’ meetings during the year. 

Ah usual the technical officers of the Agricultural Divi¬ 
sion made numerous visits to estates throughout the country 
with a view to giving advice on various agricultural pro¬ 
blems requiring investigation. 


Kuala Lumpur, 

2nd April, 1929. 


B. Bunting, 

Agriculturist , S.S. Af F.M,S. 



Division of Chemistry. 

Annual Repoet for 1928, 

Staff. 

The staff of the Division on December olst, 1928 con¬ 
sisted of the following officers: — 

Agricultural Chemist: —B. Raton, (Seconded for ser¬ 

vice with the Rubber Research Institute), C. 1). Y. Georgi 
(Acting.) 

Assistant Ayr . Chemists. —0. D. Y. (ieorgi, V. R. 
Greens treet. 

Assistant Analyst .—Gunn Lay Teik. 

Mr. R. O. Bishop, M.B.E. Acting Agricultural Chemist, 
proceeded on leave to Europe on May 4th previous to resign 
ing from Government Service, the writer being appointed 
to fill the vacancy of the acting appointment. 

The departure of Mr. Bishop in May has affected the 
work of the division considerably, since no officer has yet 
been appointed to fill the vacancy and there have been there¬ 
fore only two European officers in the Division for seven 
months of the year. Certain investigations have had to be 
postponed until the appointment of a successor to Mr Bishop. 

Coconuts .—The investigation regarding the alleged de¬ 
terioration in value of Straits copra as compared with that 
from Ceylon and Malabar based on the oil content of the 
material, has been continued. 

Several analyses of copra from different estates have 
l>een carried out, as a result of which it appears that the 
average oil content of estate copra, calculated on a moisture- 
free basis, varies from 64—67 per cent. The higher figure 
is less than that quoted for either the Ceylon or Malabar 
product, the oil content of which, calculated on a similar 
basis, varies from 68—72 per cent. 

The statement that the oil content of Straits copra is 
less than the lower limit quoted above is probably accounted 
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for by the fact that a certain amount, of estate copra is 
graded down to a selling standard with native copra, which 
is frequently prepared from immature nuts and therefore 
deficient, in oil content* 

The reason for the lower oil content of estate copra is 
at present uncertain, although it has been suggested that 
the deficiency may be due to the different climatic conditions 
prevailing in Malaya. In order however to ascertain defini¬ 
tely whether there is any seasonal variation in the oil con¬ 
tent it is proposed to carry out systematic analytes of estate 
copra over a definite, period. 

The suggestion made in the last Annual Report regard¬ 
ing the valuation of copra on its oil content is not favoured 
by the European dealers, principally on account of the diffi¬ 
culty of securing representative samples. 

A special feature of the work on coconuts has been the 
analysis of 290 samples of copra from special nuts supplied 
by the Economic Botanist in connection with selection ex¬ 
periments on this crop. The investigation is at present in¬ 
complete. 

As a result of enquiries received from London regard¬ 
ing supplies of coconut charcoal a series of experiment* has 
been carried out with the assistance of the Forest Chemist 
to determine the. quantities of the various bye-products ob¬ 
tained by the dry distillation of coconut shell. The results 
have been summarised for publication in the Malayan Agri¬ 
cultural Journal. 

Oil Palm.—The oil palm industry has developed consi¬ 
derably during the past year, 1460 tons of palm oil and 261 
tons of kernels having been exported. These figures are 
greatly in excess of last year, when only 852 tons of oil and 
178 tons of kernels were exported. 

This comparatively rapid development has given rise to 
a number of problems connected with the factory process as 
regards increasing its efficiency and maintaining a high 
quality of product. 

There is little doubt that as regards the treatment of 
the whole fruit the efficiency of the centrifugal process, that 
has been adopted in Malaya, compares favourably with that 
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of the press system, as employed in Sumatra. The centrifu¬ 
gal process results in the recovery of oil that contains only 
a lelatively small amount of sludge and can therefor© be 
purified with only a very small loss of oil. Experiments show 
that the loss of oil in the purification process should not 
exceed 0.1—0.2 per cent, of the oil recovered from the cen¬ 
trifugal extractor. 

The question of the increase of acidity of palm oil on 
storage has been studied. It has been found that with oil 
of average quality the increase should not exceed 0.1 per 
cent, per month, the acidity being calculated as palmitic 
acid per cent. 

In view of the probability of shipment of oil in tanks 
in the near future an investigation was carried out regard¬ 
ing the increase in the iron content of palm oil on storage 
in an iron drum. The results showed that there was no 
increase after three months. 

The writer, who accompanied the agriculturist on a visit 
to Sumatra in connection with the Oil Palin Industiy, wishes 
to record here his appreciation of the kindness shown to him 
during the visit, especially by members of the A.V.R.O.S. 

A translation of the latest publication from Sumatra on 
oil palm, “The Manufacture of Palm Oil” by Ir. H. N. 
Blommendaal, was made for the Division by Mr. L. A. I. 
Itijk, Librarian and Translator. Copies of the translation 
were circulated to all oil palm estate managers and others 
interested in the crop, while a detailed abstract of the pub¬ 
lication was also published in the Malayan Agricultural 
Journal. 

Jelntony .—With the exception of Jelutong all investiga¬ 
tions on forest products, hitherto undertaken in the Chemical 
Division, are now undertaken by the Forest Chemist (Dr. 
T. A. Buckley, M.Sc., A.I.C.). This officer works in the 
Chemical Laboratory, so that the Division is still in close 
touch with the chemical investigations of ihe Forest 
Department. 

As regards jelutong particular attention has been paid 
to the question of development of brittleness in the material 
on storage, usually referred to as oxidation. Experiments 
have shown that traces of soluble iron added to the latex 
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before coagulation induce oxidation in the product, for exam¬ 
ple, the addition of soluble iron to the latex to the extent* of 
1 part of iron to 20,000 parts of latex will result in the 
crude coaguluin becoming completely brittle after exposure 
to air for two months. The process of refining the material 
by boiling with water retards the development of oxidation 
to a certain extent. 

Since iron can be. introduced so easily into jelutong latex 
before coagulation, either owing to the use of a rusty tin for 
coagulation or as an impurity in the coagulant, the import¬ 
ance of ensuring cleanliness of coagulating vessels and the 
use, of pure coagulants will be. realised. 

In view of the statement that jelutong from Kedah is 
particularly liable to oxidation two series of coagulation 
experiments have been carried out with latex from that 
source. The results shelved that there are no grounds for 
this statement, provided the coagulation conditions described 
above are observed. The experiments also shewed that the 
reason for Kedah jelutong having no marked tendency to 
develop mould on storage is due to the small proportion of 
serum solids present in the latex. These amount to only 
one-third of those present in local latex. 

An investigation regarding the variations in the moisture 
contents of individual blocks of jelutong in consignments 
from various sources showed that the amount of variation 
between two blocks may be as high as 12 per cent. In view of 
this large variation and the fact that the material is sold on 
a standard moisture content of 45 per cent, the adoption of 
standard methods of sampling and determination of moisture 
was urged. These, questions are now under consideration by 
the American dealers. 

It is satisfactory to record a considerable increase in the 
local jelutong trade during the past year, 1002 tons being 
exported compared with 57(5 tons during 1927. 

Tapioca. 

The work on tapioca at the Government Experimental 
Plantation, Serdang has been continued. The second crop of 
tubers has been harvested and complete analyses made of 
representative plants from different plots. 



As already outlined in the Annual lteport for 1927 this 
work necessitated the. consideration of‘problems connected 
with the sampling of a crop, also a method for a rapid and 
reliable estimation of small amounls of phosphate. The 
results of both these investigations have already been publish¬ 
ed in.the Malayan Agricultural Journal. 

Tapioca estates in Pahang, Johore and Kedah have been 
visited and analyses of various plant materials from those 
estates made in order to obtain comparative figures. 

Experiments have also ltecn carried out in factories both 
in Pahang and Johore as regards the determination «of the 
efficiency of the method of manufacture at present in use. 

The results of the various in vest igat,ion are being sum¬ 
marised for publication in the Malayan Agricultural Journal. 

A series of experiments has also been commenced at the 
Government Experimental Plantation, Serdang, to determine 
the change iu the carbohydrate content of the tuber as it 
reaches maturity. 


Alcohol. 

The results of the investigation oil the production of 
alcohol (Samsu) from rice were published in the Malayan 
Agricultural Journal, various suggestions being made as re¬ 
gards increasing the efficiency of the piesent process fallowed 
by the local Chinese producers. 

Experiments with the residue from Pineapple canning 
factories have shewn that the production of potable alcoholic 
liquor from the liquid obtained by pressing this waste 
material is a simple process. Interest has been aroused and 
it is hoped that in the near future a process on these lines 
will be developed for the utilisation of the large amount 
of waste produce annually in these factories. 

Piqui-a Fiturr. 

Further analyses of piqui-a fruits (Caryocar villosum) 
have been made. Piqui-a resembles oil palm in this respect 
that the fruit contains two oils, one present in the pericarp, 
the other in the kernel. 
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Experiments shewed that if good quality pericarp oil 
is to be recovered the material must be treated without delay 
on account of the development of acidity. 

An interesting feature of the fruit is the relatively high 
tannin content of the rind. 


Miscellaneous Crops ekom Government Experimental 
Plantation, Serdang. n 

The division has conducted chemical investigations 
during the past year on various crops being cultivated ex¬ 
perimentally at the Government Experimental Plantation, 
Serdang. Among the investigations may be mentioned the 
following: — 

(</) Tuba. Determinations of the ether extract of roots 
of Darns elliptica of various ages have shown that 
this variety of Dcrris should be harvested ap¬ 
proximately 23 months after planting, the amount 
of ether extract reaching a maximum utter this 
period. A similar investigation is being carried 
out with roots of Derr is malaccensis (elect Sarawak >! 

(6) Sisal, The systematic investigation of the fibre 
content of sisal leaves from the- experimental plots 
has been continued. The fibre content of the leaves 
now being harvested exceeds 5 per cent. 

(a) Gambiar . Periodical determinations of the gambier 
content of cuttings, based on the total quantity of 
matter soluble in hot water, have been made. The 
quantity of soluble matter amounts to approximately 
8 per cent of the weight of the fresh cultings. The 
investigation is nearing completion and the results 
are being summarised for publication in the 
Malayan Agricultural Journal. 

(d) Kapok. The results of analysis of samples of 
kapok shew that the material compares favourably 
with the Java product. 

(e) Chinese Wood Oil . An examination has been made 
of seeds of Aleurites montana. The physical and 
chemical characteristics of the oil have been deter* 
mined and found to be in close agreement with the 



accepted standards for Chinese Wood Oil. The 
latter oil is obtained from seeds of both Aleurites 
Fardii and A. montana . 

(/) Hydnocavpus . An investigation is in progress re¬ 
garding the oil content of the seeds of Hydnooarpua 
anthehniniica . The physical and chemical constants 
of the oil will also be determined. 

Investigations for Economic Botanist. 

The Division has also co-operated with the Economic 
Botanist in regard to routine analyses connected with the 
following special investigations: — 

(a) line. Periodical determinations have l>ef j n made of 
the moisture contents of rice stored under varying 
conditions. The results shew a definite increase- in 
the moisture content of the material with the arrival 
of the wet season. The investigation is being con¬ 
tinued. 

(b) Soya Beans. Complete analyses of ten samples of 
. soya beans have been made, in connection with 

selection experiments on this crop. The oil contents 
of the beans varied from 17.5 to 20.4 per cent, 
calculated on a moisture-free basis. 

Miscellaneous Analyses and Deports on Inventions. 

The miscellaneous samples reported on during the year 
included 2 samples of copra, 8 samples of coconut cake., 9 
samples of jelutong, 5 samples of concentrated rubber latex, 
16 samples of fertilisers, 1 sample of lime, and 1 sample of 
soda ash. 502 gallons of distilled water we-re supplied to 
the Posts and Telegraphs Department during the year. 

Deports on 81 Patent Specifications were, submitted to 
Government during the year. 

Exhibitions. 

A comprehensive exhibit of oil palm products and 
canned pineapples, including a small model of an oil palm 
estate, was despatched to the Canadian National Exhibition 
held at Toronto during August-September 1928. 



An exhibit of oil palm products and tapioca was forward¬ 
ed to the Malay Stales Information Agency for exhibiting 
at the British Industries .Fair being bold in London during 
February-March, 1929. 

The writer acted os one of the judges in the Oils and 
Fats Seel ion at the Malayan Exhibition held at Ipoh from 
August 3rd to Oth 1928. 

Publications. 

The following articles were published by llie staff of the 
Division in the Malayan Agricultural Journal during ihe 
year. 

1. “Bye-products of the Pineapple Canning Industry”— 

V.Ii. Greenstreet and Gunn Lay Teik, Volume 

XVI, No. 1. 

2. “Suinsu from Rice”—R.O. Bishop and Gunn Lay 

Teik, Volume XVI, No. 1. 

3. “Studies on Tapioca. The Coeruleo-Molybdate Me¬ 

thod for Determination of Phosphates”—V. R. 

Greenstreet, Volume XVI, No. 3. 

4. “Studies on Tapioca. Sampling a Standing Crop”— 

V.II. Greenstreet, Volume XVI, No. 3. 

5. “Division of Chemistry. Annual Report for 1927”— 

R.O. Bishop, Volume XVI, No. 4. 

0. “Jelutong”—C.D.V. Georgi, Volume XVI, No. o. 

7. “Artificial Farmyard Manure”—V.II. Greenstreet, 

Volume XVI, No. 5. 

8. “The Valuation of Jelutong”—C.D.V. Georgi, 

Volume XVI, No. 6. 

9. “The Manufacture of Palm Oil”. Abstract of 

Publication of Ir. H.R. Blommendaal—C.D.V. 

Georgi, Volume XVI, No. 6. 

10. “Oil from Aleurites Montana”—C.D.V. Georgi and 

Gunn Lay Teik, Volume XVI, No. 8. 

The Acting Agricultural Chemist collaborated with the 
Forest Economist (Mr. J. G. Watson) in the preparation of 
a short pamphlet entitled “Jelutong, its Tapping, Coagula- 
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tion and Refining”. The pamphlet was translated into 
Chinese and published in “Ma Zoy Chow Rung Nyip Tsung 
-Poll”—the Chinese Agricultural Journal. 


Sd. C. D. V. Ueotuu. 

Ay. Ayrivullxwd Chemist, F.M.S. § S.i>. 


5th January, 1929. 



Division of Economics 


Annual Ueport por 1928. 

Stuff .—Tlie Chinese Translator proceeded on leave in 
October, and was replaced by a Translator, lent by the 
Secretary for Chinese Affairs, for two days a week. 


Major Crops. 

Coconuts .—The Singapore market price for copra, which 
at the end of 1927 was $11.50 per picul (Jb‘WJ lbs.), opened 
in January, 1928, at $11.90, around which price it stood 
until the end of the month. Thereafter, the price was main¬ 
tained at between $11.85 and $11.50 until the end of May. 
The price subsequently shewed a downward tendency until 
the close of the year, when it was quoted at $10.05. The 
average price throughout the year w r as $10.92 as compaied 
with $11.17, $11.80, $11.95, $12.12 in the respective years 
1927, 1920, 1925 and 1924. 

The satisfactory price of copra has enabled many estates 
to carry into effect drainage and other cultural operations 
during the last few’ years, the good effects of which are re¬ 
flected in increased production. In view of the fact that 
about 80% of the coconut areas are held by small holders, 
the majority of whom have done little or nothing to improve 
their holdings, the increased production of the larger estates 
makes but little annual increase in the total copra production 
of the country. 

Whereas the crops in 1927 were below average, those 
for 1928 were satisfactory in most districts. 

\ 

The Economic Division commenced an investigation of 
costings in connection vith coconut planting and cultivation, 
and the preparation of copra. 

Arrangements were considered for the organisation of a 
Coconut Census in 1930. 

\ 
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(Part of which was exported direct to foreign ports, and part to the Straits Settlements). 
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TABLE 15. 

Export ok Copra prom tub F.M.S. during 1928. 


State 

Exported to 
Straits Settlements. 

Foreign 

Exports. 


Quantity 

Tons 

Value 

$ 

Quantity 

Tons 

Value 

* 

Perak 

Selangor 

Negri Sembilan - 
Pahang 

84,474.07 
10, <105. (Hi 
2,244.57 
088.40 

5,720,180 

1,775,825 

880,000 

108,800 

10,070.84 

0,482.52 

7.04 

20.50 

1,815,180 

1,600,048 

1,015 

8,380 

Total 

48,017.70 

7,070,475 

' 20,480.40 

8,480,283 


TABLE II. 

Net Export of Copra from British Malaya. 


Year 

Quantity (tons) 

Value ♦. 

1925 

96,5-54 

19,093,988 

1926 

104,658 

21,852,830 

1927 

86,64!) 

16,562,493 

1028 

95.091 

18,747,129 


Rice .—Statistics in connection with this crop will be 
found in the Annual Report of the Division of Economic 
Botany. 

Miscellaneous Crops .—Apart from rubber, coconuts and 
padi, there are no crops grown in Malaya of any great im¬ 
portance, although four crops, viz:—pineapples, oil palms, 
coffee and tapioca, are of sufficient importance to be classified 
as “secondary.” 

The area under nipah, stated in table III, represents 
both plantation, for the production of power alcohol, and 
such areas of natural growth as are used for the making of 
roofing material. 

Table III was compiled with the assistance of the Field 
Officers of this Department, the Land Officers and Managers 
of estates. , „ 






TABLE III. 

Acreage or Miscellaneous Crops in Malaya, 1928. 



Total Malaya - ! 40,1(1 
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Oil Paling .—Statistics relating to the present position 
of this industry will he found in Tables IV, V & VI. They 
shew that 4,985 acres were planted during the year 1928, 
making the. total area under this crop in Malaya 24,740 acres. 
The planted area of the twenty-five estates with areas of 
land planted with oil palm is as follows:—over 2000 acres, 
six estates; between 1000-2000 acres, one estate; between 
500-1000 acres nine estates; between 100-500 acres nine estates. 
It is estimated that the area to be planted in 1929 will amount 
to between 7,000 and 8,000 acres. Estates at present in ex¬ 
istence with a portion of their land planted, have reserve land 
exceeding 25,000 acres representing alienations for the cul¬ 
tivation of this crop, but upon which planting lias not yet 
commenced. It is estimated that the Government has ear¬ 
marked a further 100,000 acres for alienation for this form of 
cultivation, but this figure must be accepted with caution, as 
in most cases it is not known what proportion of this area is 
suitable for oil palms, and certain areas are at present the 
subject of reconsideration in this respect. Six estates were 
producing oil during the year. The crops generally exceeded 
expectations; 1,460 tons of pnlm oil valued at $384,954, and 
261 tons of kernels, valued at $43,475 were exported, repre¬ 
senting an increase in weight of exports over 1927 of ap¬ 
proximately 74% and 46% respectively. 


A forecast of 1929 crops places production at 2,100 tons 
of oil and 430 tons of kernel. 


Market prices for palm products have remained satis¬ 
factory throughout the year. The Malayan oil, on account 
of its purity, has commanded a premium over market quota¬ 
tions, and has mostly lieen put to specialised uses. 


Palm kernels have obtained London market prices, which 
have varied from £20.15.0 to £20.3.0 per ton. 


From the above figures it will be realised that the plan¬ 
tation palm oil industry in Malaya is gradually assuming a 
position of some importance. 
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Table IY. 


Animal Exports of l’alm Products from Malaya. 


i Palm Oil. 

Palm Kernels. 

Year. - 

'Ions. 

Value. 

* : 

_ 

Tons. 

Value, 
f • 

- - - '- —- 

1 



1020 - 720 

254,105 

180 

36,708 

15)27 - 852 ! 

200,006 

J78 ' 

til.70S 

1 928 - uco 

.’184,1164 

201 

40,476 


Prior to 1020. tile export of palm products were not 
shewn separately in the returns published by the Registrar 
of Imports and Exports, who supplied the above figures. 
Estate production was, however, collected and is shewn under. 


Table V. 


Yield in tons of palm oil and kernel in Malaya. 


Description of 

Year. 

Product.. 

1928 

1924 

1925 

1020 

Palm Oil 

l 

. .. 

195 

286 

530 

751 

Kernels 

50 

81 

i 

no 

i 

168 
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367 637 * 1,107 i 1,028 ‘2,822 4,228 6,303 8,677 12,538 10,755 24,74< 
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Pineapple*.— The area under this crop and the export 
o! canned pineapples have been well maintained during 
the year, while the prospect of future supplies appears 
favourable. 


Complaints are received by the Department from time 
to time regarding the packing and quality of canned 
pineapples from this country. Until the exports conform 
more strictly to the demand in this respect, it, cannot lie 
maintained that the industry is in a satisfactory condition, 
or that the maximum advantage is taken of the position 
held by Malaya’s trade over that of its competitors. 


Advantage was taken to discuss the subject with packers 
and exporters in Singapore during the visit to Malaya in 
May of Mr. E. M. H. Lloyd of the Empire Marketing Board. 
Agreement of the parties interested was reached on one point, 
that of embossing each tin with the quality of contents; but 
it is doubtful whether, if accepted by the Home trade, this 
will go very far towards improving the quality and grading, 
although it will safeguard the product from unscrupulous 
retailers. 


The market has been somewhat erratic during the, pnst 
two years owing to lack of co-operation amongst packers and 
exporters. The combine of packers, established in 1920, 
appears to have been unable to stabilise quality or prices. 
The Economic Division is investigating these problems and 
comparing the situation with that obtaining in other coun¬ 
tries, with the object of consolidating the position which the 
canned pineapples of this country hold on the United King, 
dom market. In these efforts, the division has lieen in close 
touch with the Empire Marketing Board, and has also receiv¬ 
ed willing assistance from the trade in Singapore. 
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Table VII. 

Exports of Canned Pineapples from British Malaya. 


Year. 

Quantity. 

Value (Straits $) 

191!) 

25r>,973 esse*. 

3,286,001 

1920 

446.P9.1 „ 

7,178,016 

1921 

6(12,(180 

(>,210,883 

1922 

710.(571 „ 

0,691,098 

1923 

889,941 „ 

5,874,858 

1924 

39,204 tons 

J 8,873,977 

1925 

43,207 „ 

8,230,824 

192(1 

i 

40,634 „ 

7,009,784 

1927 

40,134 „ 

8,290.050 

1928 

46,400 „ 

8,421,230 


Tapioca .—The cultivation of tapioca shews little 
advance; other crops, especially pineapples and coffee, receive 
more attention than tapioca as catch crops with rubber on 
newly opened land. The average price of “pearl” tapioca 
during the year was about *$8.80 per picul, and of “flake” 
$8.50 per picul. The price for both grades shewed some 
decline during the year. 


Table VIII. 

The Tapioca Trade of Malaya. * 



• Excluding the email trade in tapioca refute. 
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Coffee ,—An increased interest in coffee cultivation has 
been noticed during the past two years.. Many enquiries 
regarding this crop have been received from planters and 
owners of small holdings. There is still scope for further 
planting for the local market, in addition to which the pro¬ 
duce should find a ready market* abroad. 


Table IX. 


Malayan Imports and Exports of Raw Coffee. 


Y nr. 

Imports. 

Exports. 

Quantity 

Value. 

Quantity 

Value. 


Ihs. 

■ $ 

lbs. 

* 

1 925 

18,878,848 

8,46!),775 

11,788,088 

4,118,318 

1920 

18,515,244 

9,084,110 

9,981,878 

8,819,597 

1927 

18,912,948 

5,144,981 

10,074,981 

2,771,498 

1928 

14,078,999 

4,139,554 

8,781,929 

i 

2,029,425 


Arena nuU .—Care in curing materially affects prices, and 
the local industry continues to suffer by reason of insuffi¬ 
cient grading and carelessness in curing. Good sundried 
nuts always command a satisfactory price, (though other 
grades also find their specialised market if of suffic iently high 
standard to compete with the products of other countries. 

Production has been maintained, although the Joliore 
main crop was reported to have fallen off. 

Prices shew a decline over those of the previous year 
The average declared trade value per ton, of Exports in 1927 
was approximately $206 per ton, while in 1928 it fell to $178 
per ton. The average Singapore prices per picul of the 
various grades of areca nuts were as follows :— 

Split $9.50; Kelantan Split, $8.30; Whole, $5.00; 
Palembang, $7*52; Red Smoked, $11.38; Sliced $1G.15, 





246 


Table X. 

Malayan Imports and Exports of Areca Nuts 


Year. 

Imports. 

Exports. 

Quantity 

Value 

Quantity 

Valne 


Tons. 

$ 

Tons. 

* 

1925 

89,952 

10,007,864 

58,902 

18,293,001 

1920 

40,497 

9,890,074 

68,012 

17,280,800 

1927 

32,110 

ft,870,087 

49,878 

10,298,771 

1928 

45,185 

0,980,987 

09,308 

12,190,208 


Derria (Tuba mot ),—The area under this crop is very 
small, owing to the difficulty in establishing a satisfactory 
market. The \ise of this root as an insecticide is being in¬ 
vestigated in several countries, for which purpose the Divi¬ 
sion has forwarded bulk samples. 

Kapok .—No further advance has been made in the culti¬ 
vation of kapok, the industry still being confined to scattered 
areas in native holdings. 

An attempt has been made to arrange, for the marketing 
of kapok seed from holdings along the Perak river. The 
amount of such seed is inconsiderable., and is at present dis¬ 
carded. Its sale, however, might prove an incentive to 
planting, and would be a welcome addition to the income of 
the Malays in the district. An exporting firm was placed in 
touch with this source of seed, and the organisation of collect¬ 
ing seed and forwarding to Teluk Anson is now available. 

Rubber Seed .—The import of rubber seed into Malaya 
during 1928 amounted to 5 tons, valued at $28,590 The 
value per ton, viz $5,719, indicates that this seed was all 
destined for planting purposes. The export of rubber seed 
over the period was 7,905 tons, valued at $246,940, i.e. 
$31 per ton, practically all of which was intended for the 
extraction of oil. The establishment of a market for this 
bye-product of the rubber industry is due to an American 
Company which has organised the purchase of seed from 
estates. 
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The Division instituted an investigation of the market¬ 
ing of rubber seed. It was estimated that the total seed crop 
of Malaya probably amounts to 200,000 tons, half of which 
might be economically marketed. The 1928 season was not 
considered one of abundant rubber seed yield. The collection 
was treated as a spare time occupation, and, especially on 
estates with Indian labour, one of considerable value to the 
labour force. The average cost of collection and packing 
amounted to $11.00 per ton. The purchasers offered $22/- 
per tou on rail, so that, provided the estate was not too dist¬ 
ant from rail, or port, a*profit of from 50 per cent, was 
obtained. 

Supervision in collecting and packing the seed was in 
some cases insufficient,, resulting in an accumulation at 
Malayan ports of. stock which was unable to obtain a certifi¬ 
cate of freedom from pests and diseases, which is required 
before entry into the importing country. Planters have 
gained valuable experience during the past season in the 
marketing of rubber seed, and it is anticipated that improved 
returns will result from a closer supervision of the collections. 

Live Stock. 

The Governments of the Federated Malay States have 
reudered annual returns of live stock for 1928 (see table XI) 
The stock in Negri Sembilan, and of cattle in Selangor, has 
been well maintained, but the number of cattle in Perak, 
and of all live stock in Pahang, shew r a further serious decline 
of approximately 25% over the previous year. The effect 
of this diminution of stock in Pahang, caused chiefly bv 
disease, floods, and unsuitable feeding, lias proceeded un¬ 
checked since 1925, and is reflected in the reduced padi pro¬ 
duction returns of the State. 

The Division placed these figures before the Agricul¬ 
tural Advisory Committee, whose suggestions have been re¬ 
ferred to the States concerned. 

It is understood that the Pahang Government has im¬ 
ported stock to replace, in part, that lost in the 1926 flood, 
and is fully alive to the seriousness of the present position. 
In view of the desirability of increasing food production, and 
of the relationship of live stock to the amount of food crops 
produced, an increase in stock, especially buffaloes for work¬ 
ing the padi lands, musi be considered of great importance 



Live Stock in the Federated Malay States, 1928. 


248 








The census of poultry in Malaya has never been attempt¬ 
ed, but the import of poultry and eggs points to the fact that 
there is room for an extension of poultry keeping in Malaya. 
A disease of poultry, the symtoms of which closely resemble 
Roup, has been reported to the Division from several districts, 
in particular froni the Coast districts of Selangor, Negri 
Sembilan and Malacca. With the advice of a poultry ex¬ 
pert, a special leaflet on Roup was published in the Malay 
language. It is to be feared, however, that the- recognised 
remedies for this disease have not been particularly effective 
in the present case, and the loss of poultry has been consid¬ 
erable. 


Publications. 

Two illustrated booklets, via: “The Oil Palm in 
Malaya”, and “Malayan Pineapples”, were prepared for 
the National Exhibition at Toronto, and were also later dis¬ 
tributed at certain exhibitions in England. 

“Malaya: Agriculture”, an illustrated booklet, was 
compiled at the request of the Malay State** Information 
Agency, and forwarded to London for publication. 

“Annual Report of Division of Economics, 1927,” 
Malayan Agricultural Journal, Vol. XVI, No. 4. 

“The Agricultural Trade of Malaya for the first half 
year 1928”, and “Copra and Coconuts” (a book review), 
Malayan Agricultural Journal Vol. XVI, No. 8 

“London Market. Price List 1928”, Malayan Agricul¬ 
tural Journal, Vol. XV, No. 12. 

“Notes on Oil Palm and Miscellaneous Crops”, for the 
Planters Association of Malaya, Year Book 1927—1928. 

Vernacular Publications. 

IVttrht Perumha-an Tanah, the Mala\ Journal of the 
Department, Volume VI, was published in four quarterly 
parts with thirteen illustrations. Owing to the demand, the 
distribution increased from 3,500 copies per issue at the end 
of 1927, to 5,000 copies during the second half of 1928 In 
ail, 17,000 copies were distributed, against 12,000 for the 
previous year. 



Special Malay Leaflet No. 6 : “Itoup—a disease of 
Poultry”: 5,000 copies were printed for free distribution. 

Chinese Agricultural Journal, Volume II, was published 
in four quarterly parts of f>,000 copies each, with a total of 
twenty-one illustrations. 

The Co-operative Societies Department and the ltnbber 
ltesearch Institute of Malaya have co-operated in the use 
of the vernacular publications of this Department for their 
propaganda work amongst Asiatics. 

The Sarawak Government lias placed an order for o(H) 
copies of all future issues of both the Malay and Chinese 
publications. 

Vernacular publications are distributed free in the Fede¬ 
rated Malay States and Straits Settlements. Expenditure 
for the year decreased by $1,720 to $4,028, while revenue 
from sales and advertisements increased by $79o to $2,36*1. 

The printing of the Malay Journal was undertaken by 
the Government Printing Department, Singapore, from the 
beginning of the year. This resulted in an improvement in 
production and distribution. 

Acknowledgments are again due to numerous contri¬ 
butors to both journals, as well as the writers and publishers 
of many articles which have been altered and adapted for 
presentation to Asiatic small holders. 

The steadily increasing amount of correspondence from 
Asiatic readers of these journals is evidence, of the utility 
of these publications. 


Agricultural Exhibitions & Shows. 

The following Exhibitions and Shows have been held 
during the year :— 

Malacca, July 21, 22. 

Sixth Malayan Exhibition, Ipoh, August 3—*6. 
Perak North, Taiping, August 19, 20. 

Lower Perak, Teluk Anson, September 9. . 
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All the above shows were held under the allspices of the 
Malayan Agri-Hortieultural Association, ol* which the writer 
is Joint Hon: Organising Secretary. The Agricultural 
Economist officiated as a judge at two of the above district 
shows. 

The Malayan Agri-Hortieultural Association continued 
the publication of a quarterly magazine. Work has pro¬ 
gressed in the laying out of a permanent site in Kuala 
Lumpur for the Annual Exhibition of the Association. 

General. 

The Agricultural Economist acted as Asst: to the Secre¬ 
tary for Agriculture in addition to the duties of his substan¬ 
tive appointment. He also served on the Advisory Committee 
for the- School of Agriculture, Malaya; as Secretary of tin* 
Agricultural Advisory Committee, and (from June) as a 
member of the Co-operative Board. 

1). 11. Giust, 

Afjrintllural Economist , F.M S. Sf S.S. 

7th March, 1929. 

Tables la, lb, II, V, VII, VIII, IX, X, arc abstracted or compiled from 
official returns of the Customs Department. 



Division of Economic Botany. 

Annual IIefokt fou 1928. 

Staff. 

'L’lie writer wus in charge throughout the year aud the 
Staff of the Division was as follows: — 

Dr.- II. W. Jack, Economic Botanist, (in cliurge). 

Mr. W. N. Sands, F.L.S. Assistant Economic Botanist 

• at Kuala Lumpur, 

Mr. It. B. Jagoe, B.Sc. Assistant Economic Botanist 
at Kuala Lumpur. 

lnche> Mohamed A’oor, Senior Agricultural Assistant 
at Parit Buntar. 

Inche Tajudin, Junior Agricultural Assistant at. Kuala 
Lumpur. 

Inche Abdul Ilauf, Field Assistant at Parit Buutur. 

Inche Abdul Bahman, Field Assistant, at Klang. 

Mat bin Mat Human, Mandor at Titi Serong. 

Inche Abdul Jabbar, Clerk at Kuala Lumpur. 

I have to thank all the above for loyal co-operation aud 
for their good work throughout the year. 

Mr. W. N. Sands was away in Europe on furlough for 
71 months during the year, aud Mr. Jagoe was away on 
military duty in Hongkong for 3 weeks. 

Coconuts. 

Individual yield records from 530 palms, growing under 
average estate conditions, have been maintained for eight 
years in succession, and the data thus collected have afforded 
instructive information concerning the variation in yield of 
individual palms in commercial plantations. 

The data show that. (1) over a period of eight, years the 
coefficient of variability of an average population is as mw;b 
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as 34% of the mean production per palm; (2) that variability 
in cropping per palm per annum ranges from 5 to 115 nuts 
.on the block from which the data were collected; (3) that 
19% of the palms of an average plantation are not profita¬ 
ble under normal treatment; (4) that 15% of the palms 
produces 24% of the- total crop, and (5) that poor yie-lders 
remain poor yie]tiers while good yielders are constant to that 
character. 

In view of these results, the desirability of selecting seed 
nuts from known high producing palms is very evident. 

Moreover, data have been compiled which show that the 
copra content of nuts from different palms (of the same 
variety) varies from 79% to 131% of the mean copra pro¬ 
duction per nut. Further data regarding variation in oil 
content of copra from different palms, and seasonal varia¬ 
tion in oil content of copra from the same palms, are in 
process of compilation. 

The coconut selection experimental area at Klung has 
been maintained in good condition and the general growth 
of the palms is satisfactory. 

Beetle attacks are a constant source of trouble, an aver¬ 
age of one beetle to every 18 palms being found each month 
throughout the year. 

The area was visited by the Mycologist and Entomologist 
in connection with disease and pests and three palms have 
been cut out suffering from “burl-rot” while “kerengas” 
and scale insects have been a nuisance on several palms. 

The manurial, cultivation, and catch crop experiments 
are also being maintained on this area. “Trenching” and 
row-moumling already appear to l>e effective methods of cul¬ 
tivation with heavy soils, for their effects on the young palms 
are very marked in greener foliage, more leaves and leaflets, 
and thicker crowns compared with adjacent “uncultivated” 
palms of the same age. 

Manurial experiments on mature coconuts have been put 
into operation on Carey Island, oh a block of 18 year old 
palms of which the yields of each palm are known for the 
last eight years. This block should afford much useful in- 
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formation, regarding efficient manuring for coconuts, in the 
next two years or so. 

Data have been compiled from 30 representative estates 
in Malaya which show that there is a seasonal variation in 
output of copra per acre of 15% of the average crop. These 
data also show that the average production of copra per acre 
per annum, from European managed estates, is 8.734 pikuls 
(1,162 ll>s.), and that 251 nuts are required to produce 1 
pikul (133 lbs.) of copra. They also afford interesting figures 
of the average costs of various operations on coconut estates 
(See Malayan Agricultural Journal, Vol. 16, Nos. 8 & 11, 
1928). 

llecords of the flowering and fruiting characters of races 
of dwarf palms, growing in the Parit Buntar office compound, 
were maintained for the 4th year in succession, and resubs 
will be published at an early date. 

There has been little extension in the area planted with 
coconuts during the year though a slight increase (perhaps 
3%) on the 1924 figures is probable. 

An exhibit was staged at the Ipoh and Taiping Agri¬ 
cultural Shows, to show the variation in yield of nuts ami 
copra pear palm on average plantations. 

Oil Palms. 

Variation studies of individual palm fruits were main¬ 
tained and preliminary arrangements have been made for 
compiling a palm crop register on a population of palms 
growing under good average estate conditions. 

Arecanuts. 

Excellent growth has been shown by the twenty varie¬ 
ties of arecanut palms growing at Klang though fire damaged 
one variety somewhat. 


Soya Bean. 

Selection experiments with this useful bean continue 
and promise interesting results. The number of selections 
was reduced during the year from 31 to 19 strains. The 
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strains are those of the varieties Nos. 3 and 4, the former 
being a selection from a variety originally obtained fi^nr 
Siam, and the latter a selection from a local variety origi¬ 
nally imported by Chinese agriculturists and grown for some 
years in Pahang (Mam-his). Several strains of each of these 
varieties are promising and are being multiplied at the 
Kerdang Experimental Plantation. 

Cotton. 

A collection of fifteen selections from Sea Island, 
Egyptian and Upland varieties were grown in small plots 
and, as usual, a fair crop was obtained. The rollons have 
been maintained in pure lines for the past seven seasons 
without any apparent deterioration in yield or quality of the 
lint. 

The original selections have now been reduced to six, 
namely 2 Sea Island, 3 Egyptian and 1 Upland. 

Lint valuations received from Shanghai mills (which 
favour Nos. 1, 2, 16 and 24) gave flie following prices in 
August last: 


B. 

No. 1. Egyptian 

... 10 pence per 11) 


o 

., ,, 

... Hi „ 

11 

„ Ki. „ 

... 14J 

»> 

,, 6. Sea Island 

... 18| .. 

J * 

>» >> 

... 17| 

5 » 

., 24. Upland 

... to 


It may be mentioned that No. 6 is tin* most prolific pro¬ 
ducer under local conditions. 

Whilst it is unlikely that cotton will prove a remunera¬ 
tive crop along the West Coast of the Peninsula, yet it should 
be possible to gi:ow selected varieties successfully in Kedah, 
Perlis, Kelantan and Trengganu, if expert advice and assist¬ 
ance concerning planting, cultivation, ginning, baling and 
control of pests and diseases was available, to growers. 

Maize. 

As anticipated, considerable difficulty was experienced 
in maintaining the selected strains of local yellow flint maize 
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which had been inbred for five generations. Numerous 
crosses were made between them during the year, and further 
crosses will be made with the object of obtaining strong grow¬ 
ing and heavy yielding types of the local varieties. 

Padi. 

The padi crops in the F.M.K. were slightly under +hc 
average of the past 14 years, partly because of late planting 
so that the standing crops were badly damaged by the 
March—April rains, but partly because of a drought, early 
in the growing season, followed by deep water at planting 
time. In the Straits Settlements the crops were good being 
well’above the average. 

In the TTnfederated States an early drought affected the 
padi adversely so that the crop harvested were somewhat be¬ 
low the average over the last decade. 

The summary of padi returns is shown as Appendix I. 

Pure line selection work was maintained at Titi Rerong 
along the lines already laid down and though good crops were 
grown, the lateness of the season resulted in much damage, 
and loss of grain during harvest, by continuous rains, so that 
tlie Krian crop was some 14% below average. Bat damage in 
Krian w^as distinctly less than usual during the past vear-- 
thanks to the energetic destrucion campaign carried on by 
the Field Division. Titi Rerong pure lines continued to give 
satisfactory results throughout Perak North. 

The Agricultural Field Officer, Perak North, reported 
increased yields in the Kuala Kangsar District varying from 
21% to 72%, and in Larut- District the increases range from 
9% to 35%. In Pahang very heavy crops from selected 
seed were grown at Pekan on the flood silt of the previous 
year, yields up to 800 gantangs per acre having been record¬ 
ed by the Agricultural Field Officer. 

In Perlis the Adviser reported increases in yield from 
the pure lines Badin Nos. 2 and 13 of up to 50%, and stated 
that these strains were popular because of the ease of thresh¬ 
ing them and their flavour. 

In the Pasir Puteh District of Kelantan, the District 
Officer reported that Krian selected seed produced crops vary- 
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ing from 25% to 33% better than crops grown from local 
seed, and that “the rayats were most enthusiastic” to get 
further supplies of seed which have been sent. Seed has 
also been sent to Trengganu for trial and results should soon 
become available. Promising results are reported from 
Kedah find good results were also-' obtained in other areas. 
A particularly successful demonstration plot wras planned and 
supervised by the District Officer, Jelebu, and yields of bet¬ 
ween 500 and 6(30 gantangs were obtained from selected seed 
as against local crops of around 40ft ganlangs,—more of these 
demonstrations are very desirable. The gradual increase in 
the number of padi inspectors should help towards gaining* 
reliable reports of the use of selected seed, and towards break¬ 
ing down the conservatism which still exists towards the in¬ 
troduction of new and tested seed. 

The customary use of the “tuai” in some places has 
deterred cultivators from using .“elected seed, because the 
crops ripen simultaneously and with one strain Iiadin No. 7, 
though good crops are admitted; the straw is rather tough 
for harvesting with the “tuai”. Selected seeds have, almost 
everywhere, given crops which show* comparative resistance to 
lodging under adverse weather conditions nearing harvest, 
give better milling returns, and shed less grain than crops 
grown from unselected seed. Approximately 14,900 gan¬ 
tangs of selected seed w r ere distributed or sold during the 
year. 


Hybridization methods are now* also in progress with a 
view to improving still further the best selected strains. A 
number of hybrid seeds between the best 3 or 4 strains were 
successfully ripened after last harvest, but, as the seedlings 
w r ere growing in the present Reason, all were unfortunately 
destroyed by rats, thereby involving the loss of a year with 
this branch of work. 

Monurial experiments continue in Province Welleslev, 
Krian, Malacca and Kuala Kangsar, and, though definite 
results are necessarily alow in materialising, fairly definite 
indications as to .the best manures for improving grain yields 
may be said to be in sight. Wide variation in soil texture 
and in water facilities render manurial work rather complicat¬ 
ed, and the vagaries of oitr seasons do not assist in the 
solution of the problem* 
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Cultural experiments continue in the same centres as the 
numurial experiments, but the effects of different forms of 
cultivation are so frequently masked by seasonal conditions 
that progress is slow. The disadvantages of planting too 
many seedlings per hill and of too close spacing has been 
proved; also the efficacy of clean weeding and intensive tillage 
as compared with haphazard methods and the importance of 
water control is, of course, well known. Beneficial effects are 
indicated when land is ploughed immediately after harvest 
on certain soils, but soils differ so much that it is difficult, as 
yet, to make specific* recommendations. 

Catch crops do not yet stand much chance, of success 
since the average cultivator will not yet consider the prospect 
of tilling his land more than once a year, though possibly 
cultivators in ihe TTnfederated States may prove more 
energetic in this direction. There is some chance for the 
cultivation of early maturing crops on the “batns” in cer¬ 
tain areas where they are rich in organic matter, e.g. soya 
bean and maize in Krian, and this aid towards increasing 
food crops is being kept in view. Bice storage experiments 
are proceeding satisfactorily. 

The adoption of small power rice mills, as advocated by 
this Division since 1922 towards maintaining the price of 
padi, is slowly gaining favour on estates situated within easy 
distance of regular padi markets, thus encouraging padi 
production. 


Botanical. 

The Herbarium of local economic plants was maintained 
in good condition and numerous plant identifications were 
made for various applicants. 

A study was made by the Assistant Botanist, of the bitter 
Cucumber or Peri a (Momordica Charantia) and its varieties. 
The Peria is highly esteemed locally by Malays, Chinese 
and Indians as a vegetable, An article containing a full 
description of the vegetative, flowering and fruiting, 
characters of the plant, together with information concern¬ 
ing the usee to which it is put was published in the Malayan 
Agricultural Journal (Yol, XII. No. 2. 1928). 

The senior Assistant Botanist, in collaboration with the 
Secretary for Agriculture, undertook an investigation con- 
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earning the plants growing on disused mining areas. As a 
result the use of certain plants was reeoinmended for trial 
in the reclamation of lands covered with sand and silt. 

General. 

The Economic Botanist visited Kedah, Kelautan and 
Trengganu early in the year and submitted reports on padi 
crops in Kedah ami Trengganu, together with recommenda¬ 
tions for the improvement of rice industry in those States. 
The Bight Hon. Mr. Ormsby-Gore visited the Bice Experi¬ 
ment Station at Titi Serong and the Selection Experiment 
Station at Klang during the year. The Economic Botanist 
prepared two papers for the Pacific Science Congress in Java 
1929 one on the “Bice Situation In Malaya” and one on 
“Selection in Coconuts”. 


H. W. Jack, 

Economic Iioiiim.il , .S’.,S'. <$• F.M ..S’. 


Kuala l.umpur, 

10th January, 1929. 



SuMMAHY OF l 7 ADI EeXUBNS—B llITISJI MaI.AYA. 


S’l’ATR. 



Acreage 

Yield 

Average 

Yield 


Fkderated Mai,ay States. 

i i 

Perak 

Selangor 

N. Sembilan 

Palmng 

87,626 
18,060 i 
81,555 
•21,995 

i 

1«,557,455 
1,(569,077 
8,875,(592 
8,788,004 

6,585 844,448 

8,579 558,449 

(includ ed in wet) 
7,808 805,486 

Total, F.M.S. ... 

154,286 

28,885,228 

17,917 

2,208,828 

Kriau 

55.182 

12,428,774 

— 

— 


Straits Settlements. 


Singapore 





Penang 

5,060 

2,170,700 

— 

— 

Malacca 

27,669 

8,918,849 

— 

— 

P. Wellesley 

89,505 

10,942,000 

_ 

— 

Dindings 

600 

180,000 

470 

127,500, 

Total, S.8. 

72,884 

22,206,549 

470 

127,500 


Unfedkrated Mai,ay States. 


Johore 

8,275 

890,181 

3,774 

854,513 

Kedah 

170,999 

58,020,957 

1.548 

215,205 

Perlis 

82,645 

5,484,400 

— 

— 

Kelantan 

175,812 

18,826,980 

60 

7,200 

Trengganu* 

22,000 

2,200,000 

8,000 

800,000 

Total, U.M.S. ... 

404,281 

79,872,518 

13,382 

1,876,918 

Total, F.M.8. ... 

154,286 

28,885,228 

17,917 

2,208,828 

„ 8.S. ... 

72,884 

22,206,549 

470 

127,500 

„ U.M.S. ... 

404,281 

79,872,518: 

13,382 

1,876,918 

„ Malaya ... 

681,801 

180,914,295 

81,769 

4,212,746 





Division of Entomology. 

Annual Uhfokt jfoh 1928. 

Staff. 

Mr. II. T. Pagden and Mr. N. C. E. Miller, Assistant 
Entomologists, reported for duty on the 4th January and the 
f>tb May, 1928, respectively. 

Publications. 

The following papers were published: — 

“Some General Remarks on Ihe Influence of Climatic 
Conditions on the Prevalence of Economic In-.ects in 
Malaya’ , M.A.J., Vol. XVI, No. 1, January, 1928. 

"Legtoglossus me mb ran a ceits F., a Pest of Cucurbita- 
ceae”, M.A.J., Vol. XVI, No. 12, December 1928. 

“A list of Parasites and Predators with their Hosts in 
Malaya”, M.A.J., Vol. XVI, No. 12, December, 
1928. 


A REVIEW OF THE INSECTS OF 1928. 
1. Insects of Chops. 


Coconuts. 

(a) Insects of the Inflorescence . 

Tirathalnt rufirentt Wlk. (The Greater Coconut Spike 
Moth). 

Batrachedrn arenoseUa Wlk. (The Lesser Coconut Spike 
Moth). 

Chelisoches nig rant fens St. 

Earwigs are always active on the inflorescence and pro¬ 
bably feed for the most part on decaying male flower* lmt 
no direct damage has been observed. 

Dioealandra frumen ti F. 

This weevil is somewhat similar in its habits to Cheli - 
soches nigronitens St. 



Derelemorph us ehurncus Mshll. 

This is another very small weevil which has recently 
6een described by Marshall. 

Platydenw, nuvifcrac Blair., Carpophilus fovctcollu 
Murr. and Curpophilus dimidiatus h\ 

The Tenebrionid, Platydemu nuci ferae, has recently been 
described by Blair. 

Xylotrupes yule on L. 

This large familiar beetle, which generally confines its 
attention to feeding on the undersurface of the petioles caus¬ 
ing ’“leaf-break”, has been observed on several occasions 
feeding on the branches of the inflorescence. 

Anathests laconoides Cand. 

Occasional specimens of this click-beetle have been 
collected from the inflorescence. 

Pyroderces ptilodelta Mcyr., Erevhlhms jianstnaia Wals 
Opoyonu dimuliatella Zell, and Si nth mo pod a adidairix Meyr. 

Pyroderces ptilodelta is by far the most common. 
Haplothrips ceylonicus Schmutz. 

This thrips is ever present on the inflorescence and is 
frequently found inside the opened male flowers probably 
feeding on pollen. 

Mites. 

Inflorescences are always covered with mites in excep¬ 
tionally large numbers. 

Oecophylla smarayduia F. 

This “keringa” or red ant is the most numerous insect 
on coconut-palms, frequently webbing the pinnae together. 

(b) Insects of the Leaf and Stem . 

The most important pest of the leaf this year has been 
the Limacodid moth —Set or a nitens Wlk. and several reports 
of damage have been received. Most complaints have been 
received from the Teluk Anson district and after visiting 
that area recommendations for its control were made. 
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Hidari irava Moore. 

Occasional reports of injury by the caterpillars of this 
Hesperiid butterfly have been received but the damage has 
been confined to small areas. This insect is undoubtedly 
generally controlled by parasites. 

Artona cato.vantha Hmps. 

The only outbreak of this moth was reported in October 
from Singapore but rains at the commencement of November 
were responsible for its termination. 

(c) Miscellaneous Insects. 

The Psychic! caterpillar— Mahasena corhctti Tams.— 
caused some damage to young palms and Amalhusia phidippvs 
L. was recorded lor the first time severely injuring one area. 

Occasional caterpillars of Melantfis hypennncsfra L. and 
Aliha alhigvtfatvs Snell, were collected. 

The Ortalid, Trigonosoma perilampiforme Gray., was ob¬ 
tained from a decaying bud and the Dynast id, Chalcosoma 
atlas L., was reported boring the crowns of a coconut palm. 
The Lyonetiid. Decadarchis heterogramwa Meyr. was obtain¬ 
ed from decaying leaflets of the coconut. 

Elaeis Gvineensis. 

Setora niton Wlk. was troublesome on one Estate and 
Oegates rhinoceros L. was responsible for boring Uie base of 
petioles. 

Leguminous Oovkw Chops and (Liken Manuhks. 

Cover crops are liable to the attacks of numerous insects. 
The most common is the caterpillar of Law prose tna diemen - 
a Us Guen., Centrosema Plu mien , Cliioria cajanifolia , Puer- 
aria phased aides , Calopogoniu m mnot noides , Desmodium 
gyroides , Dali eh os hi floras, Teph rosin Candida and Glycine 
hispida have all been observed during the year suffering from 
the attacks of this insect. Another common caterpillar is 
the larva of the Lycaenid, Zizera otis Fabr. The Pyralid, 
Syngamia vihrumlis Wlk.. has occasioned slight damage and 
the Gracilariid, Acrocercops caendea Meyr. has been recorded 
mining the leaves of Vigna catjang . The following bugs 
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have been recorded during the year from various covers, 
Coptogomn rmpieticollu Mont., Chauliops bisontula Banks., 
Halttcus mi nut/us Reut., Cyclopedia obscura Lep., Physo- 
werus grossipes F. and Anoplocnemis phasiana F. 


The beetles, Pay via aeneicollis Lef. and Cneormie wodesta 
Jac. have also been recorded. 

Lamp ides (Lycnena) boeticus L. 

This Lyoaenid feeds on the flowers of Leguminosae, 
Vigna catjang in particular. The damage caused by this 
insect is the complete destruction of the flowers. 

Etiella zmckenella Treit. 

This Pyralid is another pest of Leguminous seeds. 

Etiella has been bred from the seeds of Tephrosia Can¬ 
dida , T. toxicaria t T. purpurea , Ctotal aria incana , C. striata , 
C. usaramoensis and Cajanus iadieus. 

An examination of 403 pods of Tephrosia toxica via gave 
a percentage infestation, of 7%. 

Parasites. A Braconid parasite— Chelonus sp.—has been 
bred from the larva. 

H/aruva testulalis Hb. 

This Pyralid attacks numerous leguminous plants and 
may feed either iii the seed-pod or on the leaves. It is re¬ 
corded from seed, flowers and leaves. Vigna catjang (seed), 
Derris spp. (flowers and leaves), Mucuna pruriens (pods), 
Phaseotus multiflonig (pods) and Sesbania aculeala \ leaves). 
Deiopeia (Utetheisa) pulchella F. 

This Arctiid attacks various species of Crotalaria and 
has been bred from both seed-pods and leaves of Crotalaria 
usaramoensis and C. incana. 

Brachyacma palpigera Wals. 

A Gelechiid feeding on seeds of Tephrosia Candida , 2\ 
koolceriana and coffee berriea. 
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Araecems fascicnlatus de Geer. 

An Antliribid attacking the seeds of leguminous and 
numerous other plants, both in the field and stoie. It has 
been bred from rubber-seed cake, dried areca-nut and Brazil 
nut, from the seed-pods of Tephrosin Candida, T. hookeriana 
. var. amoena, T. to,ricaria and (Uiioria striata, seeds of 
Phaseohts vulgaris and coffee and from the decaying stem 
of Carica papaya . 

In the case of" Tephrosia to.ricaria out of 403 pods exa¬ 
mined over % were attacked by larvae of Aruecerns, in 
iome cases there were as many as four larvae in a pod. 


Coffee. 

f 

Extensive defoliation of coffee bushes occurred in Johore 
ky the caterpillars of the hawk moth, Cephonodes lights Linn. 
Xn Encyrtid egg-parasite has been recently discovered and 
jpssibly is the agent responsible for the termination of out- 
lreaks. 

j The coffee berry beeile, “boeboek”, Stephan ode res harnpei 
ferr. was responsible for boring 90% of the berries on an 
jlstate in Selangor. 

i Both the beetle, Araecerus fasci nth t tits de* Geer, and the 
{Jelechiid moth, Bruch yuan a pal pig era VVals., have been 
Jbred from berries collected in the field. 

! The scale-insect, Coccus riridis Green., and the Lima- 
/ codid Ji el ip pa 1 alcana Mr., have been reported on a few occa- 
l sions causing damage to the leaves. 

/ 

/ Padi. 

Leptocorisa acuta Thnbg. caused no extensive damage in 
the Kuala Pilah area. It was reported in some numbers at 
Ilepah, Negri Sembilan, at Kutob, Johore, and a few other 
places. 

Leptocorisa acuta , if conditions are dry, appears to lead 
a solitary life, but grasses, bursting into flower just before the 
padi, attract these solitary individuals and if these places 
are immediately dealt with there is little danger of exten¬ 
sive damage to padi occurring. 



Scotinophara coarctata F. occurred in. some numbers at 
Lenggong in Upper Perak and at Blanja, Parit. An out¬ 
break at Kuang was controlled by flooding the fields after 
heavy rains. 

/' 

The Jussids, Nephotetti.r hipunctatus F. and So pat a j 
pallexcenx ])ist., were received from the Krian district and j 
were reported to cause slight injury. Other insects damaging 1 
padi are Dmtraea auri cilia T)udg. and a Diatraea sp., Schoe-j 
nohius bipnnctifer Wlk., Sexamiu itiferenx Wlk. and An ad-I 
astux fihformis F. The last is an Erotylid beetle. Its 
larvae feed inside the top internode of the stem. The beetle 
is generally found on the inflorescence and probably feed* 
on the.*pollen. 

A nematode worm has been obtained from the motl, 
Schoenobivs brpunctifer Walk. 

The leaf caterpillars, Nymphvla dcpunctalis Guenj, 
Melanitix ixrnene Cram., Spodoptera manritia Boisd;, 
Cnaphalocrocix medinalix Guen., Cnaphalocrocix sp., Parnam 
bada and P. maihiax F. and Telicola bamhusae Moore, haws 
all caused some damage to padi. The caterpillars of Parnavi 
bada were found parasitised to the extent of 80% by a Brr- 
conid. A Chalcid was bred from C, medinalix and an un¬ 
identified Odynervs sp. was taken preying on the larvae of 
Cnaphalocrocix sp. 

An investigation of padi “bugs” other than Leptocorixa 
acvfa Thnbg. and Scotinophara coarctata F. has been com¬ 
menced. They are the Ooreids, Piptortus linearis F., and > 
Cletus punctiger Dali, and the Pentatomids, ftfenida vari - , 
pennix Westw., Menida hhtrio F., Tetroda hist er aid ex F., \ 
Nezara viridvla L., Eusarcoris ventral is Westw., and Zicrona \ 
coerulea L. ^ 

Croton tiglium. 

The Noctuid moth, Amyna punctum F. is the principal 
pest of Croton .. 

An outbreak of Arnyna may usually be expected in late 
December, or early January and will rapidly increase in 
severity until the trees are defoliated if no steps are taken. 
With the first heavy rains, the insect almost completely 
disappears. 



267 


No parasites have been recorded. 

NlPAII (Nipa Fry cl icons). 

Parana lepida Oram, has again been prevalent and un¬ 
doubtedly is the most important* enemy to nipah. Hand 
collecting instead of spraying has been adopted on one. Estate. 
The three Hispid beetles— Wallacea pahnanun Uestro., 
/*1esispa reichei Chap, and Pie si.spa in pa Maulik, have been 
recorded causing slight damage. Py rod erven haewodryas 
Meyr., has been obtained from the nipah inflorescence and a 
Pyralid caterpillar has recently been found damaging seedl¬ 
ing shoots. 

Roselle. 


Dysdcrcas cinyulatus F. caused great damage to Roselle 
at Serdang. 


Areca catechu (Akkca Nut). 

}fahasena corhetti Tams, was occasionally abundant, 
whilst Wallacea pahnarvw Oestro., by feeding at ihe. base 
of the young leaves, was responsible for killing occasional 
plants. 

The most important enemy to this crop, however, ii an 
unidentified Capsid bug which sucks the vuv young flowers 
causing the eventual discolouration of the f?;uit. 

Quinine. 

The most, important insect was Heloprltis cinchonac 
Mann, which was responsible, for not only dwarfing the growth 
of quinine in the field but especially damaging seedlings in 
the nursery. 

The hawk moth, Deilephila hypothons Cram, was instru¬ 
mental in causing slight damage to Cinchona ledycriana in 
the Gardens, Kuala Lumpur. 

Cinnamon. 

m 

The Cerambyc.id, Thermonotvs oherthuri Ritz., the 
grubs of which bore the trunks of Cinnamon, killed a large 
percentage of trees on one Estate. Little attention was be- 



ing paid to sanitation. The leaf tier, Cricnla trifenestrala 
Helf. was also prevalent. 

The caterpillars of Attacks atlas L., Lecicoma submar - 
ginata Wlk.. Orgyia mendosa Hb. f Papilio sarpedon L., 
Phignsa ru gin aria Guen., Theretra nessvs Dru., and Avitia 
rnjifrons Moore, have all caused slight damage. 

Camphor. 

Lamprosema camphorae sp.n. which Tams described in 
1928, joins the edges of the leaf together and feeds inside 
the fold. The Notodontid, Stavropus alternus Wlk, is fre¬ 
quently‘common on camphor and Helopcltu cinchonae Mann, 
damaged individual seedlings in the nursery at Cameron’s 
Highlands. 


Alev rites Montana (China Wood-Oil). 

Although numerous leaf-eating insects have been record¬ 
ed on this plant, little damage has taken place. Probably 
the most common are the Limacodids, M ires a alhipvncta H.S. 
and Parasa lepida Him. The Psychid, Mahasena corbelti 
sp.n. and N y g in iti corbetti sp.n. which have also been record¬ 
ed are new species described during the year by Tams. The 
Geometric!, Boarmia transcissa lineataris Wlk. has recently 
been recorded on this plant. 

Tea. 

The principal insects recorded during the year under 
review are the Capsid hugs, // elope/tts cinchonae Maim, 
and a HelopclU* sp t „ un dthe aphid, To.ro/ttcra avrantii 
Boyer. 


Gambikr. 

The leaves of this plant are attacked by the Pyralid leaf- 
roller —Margaroma coervleiceps Hamps. The hawk moth, 
Deilephila hypothous Cram., also is frequently much in 
evidence feeding upon the leaves and causing considerable 
defoliation. Attncus atlas L. has been occasionally found 
whilst the Capsid bug —Helopeltis (?) sumatranu fipke, is 
sometimes in evidence sacking the young shoots. 
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Unidentified Sesiid borers causing considerable injury 
to the branches were observed in one. area in J oho re. 

Palaqvinm gvtta (Gtttta-Percha). 

The caterpillars of Surma cpncolor Walk, have been 
reported damaging the leaves of individual plants. The most 
important pest however is the leaf-colling caterpillar of 
Rhodoneura myrlaca Drury. Occasionally Sylepta bait rata 
F. causes some damage. 

Extensive damage has been occasioned by a llelapeltis 
sp. killing the young leaves and causing leaf-drop. This 
insect is generally prevalent during the wetter months of 
the year. 

A weevil —Abides sp.—has been found damaging the 
collected seed of gutta-percha. 

7/ yd nocarpus a n t helm inth ic us and W iyh t in na 
(Chaulmoogra Oil). 

The Limacodid, Altha albiyuttatus Snell., has been 
collected feeding on the leaves of the former and Helippn 
labor Moore, on the hitler plant. 

Zeuzera coffeac Niet.. was found on several occasions at 
Kcrdang boring the branches of iriyhttana amt was success¬ 
fully treated by the application of Carbon bi-sulphide. 

Derr is (“TruA 1 '). 

The toxicity of Derris spp. has been under investigation. 
Records of the following additional insects damaging Derris 
have been made, Kucosma concilia fa Meyr.» Kucosma bain - 
nopfyeha Meyr., Mods vndata F. and Homona coffeana 
Nietii. 


Maize. 

Scotinophara coarctata F. This Pentatomid is found 
particularly on Oryza saliva but also on Zea ways. A 01ml- 
cidoid egg-parasite has been obtained but has not been 
identified. 
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Phenire ( Provtista ) moesta Westw. A Derbiid fond 
on the leaves of Zen ways, Oryza saliva. Cocos nvcifera , 
Elaei* guineensis, Sacchannn officinarum , and Cymbopogan 
narduc and probably many other plants. Its nympha! stages 
are said to be passed in rotten wood. 

Pcregrinns maydis Ashm. A Delphncid on Maize which 
feeds in all stages on the young stems and the upper surface 
of the leaves is occasionally numerous. 

Pyrausta salentialis Snell. This Pyralid is recorded from 
both stem and cob of maize, and in India is said to bore a 
species of Polygonum . 

Pyroderces amphisaris Meyr. A Tosmopterygid attacking 
both inflorescence and cob of maize. 


(iil Insects of Fruit Trees. 

Citrus. 

Oranges were attacked by the Ooreid, Leptoglossus 
mrmhranacevs F., and the Pentatomid, Rhynchocoris hume - 
ralis Thnbg. A visit was paid to the Government Experimen- 
tal Plantation where the former insect was found breeding on 
native grown cucurbits close to the orange trees. The 
cucurbits were removed and no further reports of Leptoglossns 
damaging oranges there have been received. Rhynchocorn 
humeral is Thnbg., was comparatively few in number. A visit 
was paid to Kelama, Perak North, to investigate the cause 
of damage to oranges in that district. Numerous fruits had 
previously been received from which Drosophila lurid a 
Walk, and Drosophila spp. emerged. The cause of the 
damage wuis found to be the Trypetid fly, Chaelodacus 
ferrugineus F. A poisoned bait and fumigation of the 
ground together with the burning of all infected fruit were 
recommended. 

Work on Prays endocarpa Meyr. has l ern carried out 
throughout the year but success in breeding it through from 
egg to adult either in the laboratory or when caged on trees 
has not been obtained. A Chalcidoid parasite has been 
obtained from citrus fruits infected by Prays, Two para¬ 
sites—one a Braeonid and the other a Tachinid—have been 
recorded. 



Drosophilids, among which Drosophila lurid a Walk, is 
probably as numerous as any other species, emerge in large 
numbers from fruits attacked by Chaelodacus. 


The Pentatomid, Rhyncltocoris humeralis Thnbg. has 
been found on orange fruits, the Fulgorids, Rtcania pul - 
corona Stol. and Dictyopluira pallida Don. on the shoots oi 
lime and orange, and the Coreids, Riptortus lmeans F. suck* 
ing lime flowers and Midis lenehrosa F. sucking the young 
snoots of limes. Occasional caterpillars of Pupilio achates 
Oram, on the leaves of lim^s and pomeloes have been collected 
but the principal caterpillar pests are Papilio demoleus 
malayanus L. and Papilio polyies L. 


Papilio lielenvs L. was collected on lime bushes at an 
altitude of 190U feet. The Noctuid, Paralleha palumbu 
Uuen. was recorded on Pomelo for the first time. 

The weevil, Phytoscapitas lepormus Fst. caused slight 
damage to flowers of lemons but llyponieces squamosus F. 
was occasionally responsible for considerable injury to the 
leaves. 


Musa Sapient mm (Banana;. 

The leaf-roller, Enonota 1 hraw L., was conspicuously 
prevalent throughout Malaya hut no instance of jts causing 
the death of the plant has been recorded. The caterpillars 
are frequently heavily parasitised by the Braconid, Apanfeles 
enonotae Wilkn. The weevils, Odoiponts lonyicollis Oliv. 
and Cosmopolites sordidus Germ, have been found responsi¬ 
ble for killing bananas, but although widely distributed seem 
to cause less injury in Malaya than elsewhere. The Arctiid, 
Creatonolus transients Walk., and the Noctuid, Prodenia 
litura L., have been reported causing extensive damage in 
different areas. An enquiry concerning the Tingid, Slepha - 
nit is fypicus ])ist., has been received. In one area it was 
alleged to have inflicted serious injury. . 


Anona Mari cal a (Soursop). 

The caterpillar of Papilio agamemnon L. has caused a 
certain amount of damage but Attacus atlas L. has been the 
major pest. 



Achras Sapota (Chiku). 

This plant is generally free from insects. llhodoneura 
myrsusaks Walk., which is commonly met with on Bussiu 
lutifolia was found in some numbers damaging Ihe leaves. 
The Try pet id, Chaetodacus fa-rug incus F., has frequently 
been found damaging the fruits. 

Psidiutn Guajaca (Guava), 

Attacus cynlhia Dm. was found causing much damage 
on one. occasion to this plant. Attacus atlas L. was also 
recorded from this plant and Fersea gratisshna (Avocado 
pear) during the year. Chaetodacus ferruginous F. was bred 
from the fruits of the first nuuied-plant. 

Nephchuin hap pa ecu in (llumbulan). 

Considerable damage was done by the night-flying 
beetles, Apogonia cribn colli* Burm., Lepadoretvs grheose - 
tosus nofr. and Chactadorctus bomensis Kraatz. 

(iii) Insects on Other Plants. 

(a) Vegetables, 

Tomato. 

The fruit-flv, Chaetodacus ferruginous F., has been the 
subject of enquiries. The Eel-worm, Helerodera radicicala , 
has been an agent causing the withering of plants. 

Ipomaea Batatas (Sweet Potato). 

The Coreid, Homoeocerus serrifer Westw., was collected 
damaging the shoots and stems of sweet potato and groundnut 
at Serdang. Physomerus grossipes F. was also commonly 
found on this plant. The caterpillar of Omphisa anmtamo- 
salis Guen. caused some damage to one area. The Ptero- 
phorid, Alucita niveodactyla Pag., was recorded tor the first 
time. The weevil, Cylas formicariu* F., inflicted severe 
damage to the tubers in one area. 

Solatium Melon geanum (Brinjal). 

The ant, SoUnopsis gvminata F., destroyed buds tod 
shoots whilst the coccinellid, Epilachna htdica Muhu, the 



Chrysomelid, Rhaphidopalpa similis Oliv., and ihe Pyralid, 
Psam hipuncialis F. were found feeding, to a slight degree 
on the leaves. Tphe principal pe&t, however, recorded during 
ihe year was Leudnodes orbotuzlts Guen. 

The Coreid, Anoplocnemis phasiana F., by sucking the. 
sap from young shoots inflicted slight injury and ilie Gele- 
cliiid, Phthorimaca ergasima Meyr. was obtained from the 
leaves. 


CUCURBITACEOUS PLANTS. 

Probably the most injurious insects to these, plants which 
include Wax gourd, Snake gourd, Cucumlier, Pumpkin. 
Loofah and Carilla have been the fruit flies, Chactod/icus 
caudal us F. and cucurbitae Coq. Both these Try pet ids seem 
to confine their attention entirely to the fruits of cucur- 
biiaceous plants causing considerable damage. No parasites 
have been bred with the doubtful exception of a Tachimd. 
Insects damaging the leaves have been the beetles Ceratia 
coffeae Hornst., Rhaphidopalpa si mil is Oliv. and Ceratia 
atripennis F., the two former were also obtained at Cameron’s 
Highlands. 

The Iteduviid, Sycamus leucomesas Walk., has been 
found feeding on these beetles. 

The Coreid, Lepto glossy $ membranacevs F., has been 
numerous on several occasions at Serdang on Cvcurbita 
maxima. Luff a acutangula, Momordica charantin , Trichos - 
anfhes anguina and T. palmata. 

. (b) Flowering Plants. 

Canna . 

The insects causing most damage to the leaves are the 
beetles Lepadoretus compressus Weber., Apogonia cribricollis 
Burm. and an Autoserica sp. 

The caterpillars of the Sphingid —Acherontia lachesis F. 
and the Arctiid —Amsacta lactinea Cram, are occasionally 
troublesome. 


Zephyranthes and Crinum. 

The blackish-white banded caterpillars of Brithys crim 
F. mine the leaves of the last-mentioned and feed on the 



stems below the surface of the ground. Persistent hand¬ 
picking and, if necessary, spraying with lead arsenate should 
be practised. 


Gardenia. 

The slug-like caterpillar of Altha alhiyutfaius Snell, has 
occasionally occurred but the hawk moth Cvphonadcs lit/fas 
is more common. 


Hibiscus. 

Sylepta deruyata F., the caterpillars of which roll the 
leaves, Xani hades trims versa On. and A no mis jlava ¥., the 
caterpillars of which feed exposed on the leaf. 

Dysdercus cinyulatus F. A case of entire defoliation 
was due to an Aleyrodid (Aleutacanthus sp.) and mites pre¬ 
vented the normal unfolding and caused “blistering” of the 
leaves. 

Coeeids are always conspicuously present. 

Okchjlij. 

The white frothy secretions of the larvae of the beetle 
Lerna pectoralis Baly. have attracted attention and enquiries 
have been received. The (ieometrid caterpillar, Boannia 
fullyinva Damps., has been noted on the leaves. 

(c) Ornamental. 

(Jasuarina. 

In addition to scale insects, the Fulgorid, Lawanu con - 
spersa Wlk., occasionally occurs in enormous numbers. The 
needles of the Casuarinu are frequently bound together by 
the larva of Ayylla gateri Tams. The very large caterpill us 
of Slreblote lipara Tams, have been recorded on one occasion 
causing extensive damage to the needles of this plant. 

Mesua Ferrea (Ceylon Iron Wood). 

The Noctitid caterpillars of Stictoptera subobliqua. Wlk. 
and Simplicia maryimta Moore, have occasionally been col¬ 
lected. 
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Cassia Fistula. 

This ornamental plant, sufiered considerably from the 
attacks of the caterpillars of Catopsilia pomane F., C. crocale 
Oram., C . pyranthe L. and Terms blancla Boisd., on one 
occasion entirely defoliated some, plants. 

Enlerolohium Suntan (lfcain Tree). 

Considerable injury was caused to this shade tree by 
caterpillars of the Noctuids, Rhesala fig u rata Moore, and 
R. imparata Wlk. 

(iv) Insects of Stored Products. 

Diovalandva (Caland ra) oryzae L. 

Silvan us surinamensis F. 

T e/i vbrio no id cs niauritanicux L. 

Tribolivm casta neum Hbst. A Tenebrionid recorded 
from rulriber-seed cake, stored Derris and rice. 

Lasioderma serricorne F. This Anobiid is a serious pest 
of stored products, notably tobacco and cheroots. 

Bruehus anal is F, and Bruvhus obsoletus Say. The 
former has been recorded from Phased ux radiatux and Caja - 
huh tndicus and the latter from Phase ohus ml (juris. 

Siiotroya cereal el l a 01. 

Dermestes rulpinus F. This Dermestid is universally 
distributed. It. has been bred from preserved fish imported 
from China. 

Triehophaya abrupiella Woll. The larva of this Tineid 
has been recorded feeding on cloth and carpets. It is fre¬ 
quently responsible for damaging the cloth upholstering of 
cars. 

Miscellaneous. 

Mariesia striata Linn. This Mollusc was found in tim¬ 
ber at a wharf in the Straits Settlements. 

Achatina fuhca . Interest has been shown in this 
during the year and in addition to other places it hr* 
recorded from Johore and Kelantan. 



Thalassina a no mala . This crab causes extensive damage 
to estate roads, drains and bunds in coastal areas. Poison 
baits have been tried with indifferent success. 

Chettomeles tor qua tun. This bat known to the Malays 
in Pahang as “Kelasar” was reported damaging padi by 
severing the ears. This bat is undoubtedly insectivorous. 
The examination of specimens revealed the presence of a few 
lepidopterous scales, the reactions for starch and hydrolysed 
cellulose were negative whilst the reaction for chitin was 
weak positive. 

Anis in houses . During the year the well-known Ar¬ 
gentine ant poison has been tried and on every occasion has 
proved successful in freeing houses from ants. 


General. 

An euquiry outside Malaya was received concerning the 
insects attacking Solatium tor rum with a view to their possi¬ 
ble introduction to control this weed in that Country. It was 
natural to find that its pests in Malaya were the same as 
those of the closely related plant, brinjal (Solatium melon- 
geanum ). 

Leuc inodes orhonalis Guen., Epilachna in dun Muls., 
Dae/us ferruyineus F. were recorded and it was hoped that 
Plilhorimea ergasuna Meyr., whose caterpillars bore the seed 
might be worthy of consideration to import, since about 60% 
•of the berries were found to be attacked. Our records, how¬ 
ever, show that the caterpillars of this moth— Phthorimea 
ergasima Meyr. mine the leaves of brinjal and also live inside 
the fruits of Solarium verhascifolium but it cannot be con¬ 
sidered a pest in Malaya. 

Information was also sought with regard to the parasites 
of Tirathaha rufieena Wlk. (The Greater Coconut Spike Moth) 
with a view to their possible importation. The recorded 
parasites in Malaya are the Ichneumonid, N enteritis pal mar is 
wilkn. and the Tachinid llemimatieera hasifulra Bezzi. 


(Sgd.) G. H. Cokbett, 

and ^ Government Entomologist , S.S . $ F.M.S. 

levted. u-ch, 1929. 



Field Division. 

Annual ltapouT fok 1928. 

I. Staff. 

Mr. F. Birkinshaw from January Kith to June 28th and 
Mr. A. E. 0. Doscas from June 29th acted Chief Field Officer 
vice Mr. F. W. South, acting Secretary for Agriculture. 

Mr. J. Fairweathor acted Agricultural Field Officer, Perak 
North, from June 29tli vice Mr. F. Birkinshaw on leave. 

Mr. F. It. Mason acted Principal Agricultural Officer, 
Johore, from April 6th to November 30th Inclusive vice Mr. 
F. de la Mare Norris on leave. He acted Agricultural Field 
Officer, Perak South from December 5th vice Mr. Doscas. 
Mr. J. W. Jolly acted Agricultural Field Officer, Province 
Wellesley and Penang from April 6th vice Mr. Mason. 

Mr. C. L. Newman took up the appointment, of Agricul¬ 
tural Field Officer, Selangor, from January 1st vice Mr. It. B. 
Jagoe transferred to the Economic; Botanist’s Division. He 
acted Agricultural Field Officer, Malacca, from July 1st vice 
Mr. Fairweather. 

Mr. J. A. Craig acted Agricultural Field Officer, Perak 
South, from June 5th and Agricultural Field Officer, Selangor, 
from December 5th. 

Lea re. —Mr. F. de la Mare Norris April 6th to Nm ember 
30th and Mr. F. Birkinshaw from June 28th. 


II. Estates Visited. 


Area. 


Estates. 

By request. 

Visited 
more than 
once. 

Selangor 

. 

IS 

10 

5 

Negri Sembilan 

- 

S 

1 

1 

Perak North 

. ! 

5 

5 

1 

Pahang West 

- 

4 

4 

1 

Perak Sooth 

- 

10 

1 

6 

Penang & P. Wellesley 

15 

11 | 

6 

Malacca 

- 

10 

o ! 

... 

Johore 


1B8 

17 

J 11 ,*• . 
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The majority of estate inspections were for the purpose 
of control of pests and diseases. Other visits were connected 
with the cultivation of Oil Palma, miscellaneous food crops, 
coconuts, tuba root, tea, coffee, bananas and tapioca; the 
purchase of an orchard by Government, applications for land, 
identifying indigenous cover crops, leaf fire damage, export 
certificates for budwood, destruction of dead coconut palms, 
destruction of land crops, introduction of good si rains of 
padi, export of rubber seed and collection of soil samples. 


III. Uujjjiek. 

(i) General . 

It is of interest to record that although the. utmosphere 
of uncertainty caused by the announcement early in the year 
that restriction would cease on October ;ilst. enfoiced a j>ro- 
gramme of rigid economy, the general maintenance of larger 
properties was w'ell maintained, while the judicious distri¬ 
bution of coupons corrected any tendency on the part of 
small holders to disregard their responsibilities. Since the 
passing of the coupon however a general decline in ihe 
standard of maintenance has become apparent in email hold¬ 
ings throughout the country, while disease control has become 
increasingly difficult to enforce. 


An American Oil Corporation interested in the manu¬ 
facture of rubber seed oil created a market for rubber seeds 
in this country during the latter half of the year. The 
Corporation’s decorticating plant is situated in Sumatra, but 
should sufficient support be lent to the venture by Malayan 
cultivators it is proposed to establish a local plant, in which 
event small holders will be enabled to participate. Owing 
to strict import regulations prevailing in the Dutch East 
Indies, a considerable quantity of material forwarded to Port 
♦Swettenham and Prai could not be passed as conforming to 
the standard set by the Dutch authorities, although accept¬ 
able to the Corporation for their purpose. A total of 122,178 
bags were exported. 


Very large quantities of budwood, budded stump# and 
selected seeds have been imported from Java and Sumatra 
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throughout the year. See Appendix A. Small quantities 
of seed and budwood have also been exported. 


(ii) Peats and Diseases . 

Tapping surface . 

(a) Mouldy Itof—{('eratostomella fnnkriata , Ml. & Halsi. 
(Mliott). 

Dry weather generally during the first eight months of 
the year aided as a check to the development and spread of 
this disease. The general rains experienced during Septem¬ 
ber however, produced prolific outbreaks in all areas where 
the disease had previously been established. The staff of 
the division has been severely taxed in endeavouring to regain 
control since the abolition of restriction. The universal eager¬ 
ness to obtain maximum output requires the closest super¬ 
vision in order to have cessation of tapping observed as an 
essential measure of treatment. 

Black Stripe Phytophthora spp. 

A few cases only of this disease were reported during the 
third quarter at Gombak in Kuala Lumpur distiict, and in 
the Kinta district of Perak. During the last quarter however 
Perak South became the centre of a wide-spread attack 
embracing the districts of Kinta, Batang Padang, Lower 
Perak and Sitiawan. The most virulent infections were 
centred in the Kinta district but yielded to prompt and 
efficient treatment. In the riverine mukims of Lower Perak 
an extensive infection was located. Lack of staff and easy 
transport, together with considerable flooding during Decem¬ 
ber rendered supervision and control very difficult. 

Collar Patch Canker (Pythivm sp.) 

This disease was present during the year on an estate 
near Batu G-ajah. Treatment which included the destruction 
of some of the attacked trees was quickly put in hand and the 
disease controlled. 

(b) Stem Diseases (Corlicium salmonicolor B. & Br.) 

Gases were reported from Perak, Selangor and most dis¬ 
tricts in Pahang West and three estates reported the presence 
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of the disease in Johore. The conditions in small holdings 
calls for no special mention. 


Stem , Canker . 

A somewhat severe affection of young plants in a new 
clearing on Mentakab estate was investigated by the Rubber 
Research Institxite. 

(c) Root Diseases (UstuHna zonal a). 

This disease is reported to be very prevalent in the Muar 
district of Johore, and in the vicinity of the Pahang River 
in low lying and damp situations. 

Fames psevdo-ferretis and Fames lignosns. Is fairly 
generally distributed throughout old established planted areas 
in each State, more especially Johore, Selangor and Perak. 

An increase in the number of small holders devoting 
attention to the treatment of root diseases is generally re¬ 
ported. 


IV. Coconuts . 

(i) General. 

With the exception of Johore and to a lesser extent 
Malacca, no appreciable expansion of planted areas has been 
reported during the year. In Johore exports have been Well 
maintained, and are in excess of those for 1927. Extensions 
to planted areas have been made along the west coast. 

The necessity of restocking the flood devastated areas of 
riverine mukims of Pahang is being urged, and every assist¬ 
ance given towards achieving this end. 

(ii) Pests and Diseases . 

Setora nitens Walk. 

An outbreak of this pest was reported during July on 
three adjacent coconut estates in the Bagan Datoh district 
of Lower Perak, Young palms were attacked first and later 
older palms were invaded. The Assistant Government En- 
tomologist visited the area at the end of July and suggested 
methods of treatment and control which took the forin of 
hand picking the caterpillar from young palms, and spraying 



281 


those which could not be reached by hand. The outbreak 
suddenly ceased, and large numbers of dead caterpillars were 
found on and below the young palms, and it was considered 
that parasitism was largely responsible for the eradication of 
the pest. Further outbreaks occurred during September and 
November and were successfully controlled by hand picking. 

During the first quarter this pest was found over a large 
area on an estate in Selangor on the Bern am river, and was 
successfully controlled by spraying with lead arsenate. 

Marasmius sp. was again responsible for damage on a 
dwarf coconut estate in Perak North. 

The affection known in Johore as Benut disease has not 
been so prevalent in the Benut and Kukub districts. Burn¬ 
ing or burying attacked palms and the establishment of isola¬ 
tion trenches in diseased areas has been maintained. 

Artona cato.rantha , Hamps. Two outbreaks wore reported 
from the South coast of Joliore. The most serious attack 
was not discovered until considerable damage had been ex¬ 
perienced, and the pest controlled by parasites. 

Black Beetle (Oryctex rhinoceros). This pest is still 
prevalent in the vicinity of townships and villages where 
control measures are enforced during the ordinary routine 
inspection duties of the staff. 

V. Padi. 

(i) General . 

(a) Season W27—2S. 

With the exception of Malacca and Pahang West un¬ 
favourable weather conditions reacted against crops and 
yields are below average. 

In Larut and the nmkims of Selinsing, Kentanggol, Parit 
Buntar, Brieh and Bagan Serai in Krian districts, and in 
parts of the Province harvesting was accompanied by rain 
with consequent loss. 

In Pahang West the planted area was in excess of that 
of the previous season to the extent of some 7,221 acres. In 
many cases the flood detritus proved to be fertile and verv 
suitable for padi cultivation, and good yields were obtained. 
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In Pahang East a severe drought lasting into Septem¬ 
ber delayed planting, and floods during December did consi¬ 
derable damage to unharvested areas. Where the grain 
had set it is estimated that eighty gantangs will be obtained 
from damaged areas, but where the crop was immature a 
total loss will be sustained. 592 acres are reported to be 
harvested or undamaged, 9*‘J5 damaged, and 519 destroyed. 

Malacca experienced a satisfactory senarm and obtained 
average yields. 

(b) Season 1028—29. 

Unfavourable planting conditions were again experienced 
in the • principal padi planting areas. Once established 
however the crops made favourable progress ami prospects at 
the end of the year were better than anticipated earlier in 
the season. 

Perak .—In Perak North prospects are considered to be 
good. Lack of rain and the low level of water in irrigating 
channels resulted in wide variations in the planting pro¬ 
gramme which was not complete till mid December. In 
Larut planting was late but the crop has made good progress 
Prospects in Kuala Kangsar are fair and with the exception 
of sawahs at Blanja and Saiong where extensive rat damage 
was experienced, crops should be up to average. The crop 
in Upper Perak is reported to be looking exceptionally well. 

In Perak South the area planted is larger than in pre- 
vious years w’itli the exception of the riverine nnikims of 
Lower Perak. Considerable expansion is reported from 
Kwang in Kinta district where new’ areas have been brought 
into cultivation. At Tanjong Malim the planting programme 
was up to time and practically all areas were cultivated. 
Owing to seed shortage in L?wer Perak 929 gantangs of 
“Radin 2” and 50 gantangs of pulut were distributed in 
the river mukims; upkeep however was not good and rats 
did considerable damage. Flooding took place towards the 
end of the year but damage if any is not yet known. Work 
was well in hand in Batang Padang, tod crops forward. 
Rain in November damaged an extensive area of hill padi. 

Selangor .—Transplanting commenced ip June but where 
irrigation facilities were lacking considerable delay ensued. 
As a temporary flood preventive measure the P.W.D., 
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“degraded” the irrigating stream in the IJlu Yam area caus¬ 
ing much silting of padi land, and the loss of some fifty acres 
of crop. 

Negri Sembilan. 

With the exception of the Muar river valley planting 
was up to time and quickly concluded. Three to four month* 
padi was planted in the latter areas. A new dam at Puntui 
was finished during the year and an extensive of cultivation 
in this area is anticipated. An increased area under cultiva¬ 
tion is reported from Port .Dickson where good crops of hill 
padi have been harvested. 

Pahang . 

(Iloomy reports of the conditions in the river mukims 
of Pahang West have been received. Continued shortage 
of water resulted in late planting, searching and a heavy 
pest incidence, and it is considered that yields will be deci¬ 
dedly inferior to the 1927—28 harvest. Several mukims 
have planted up areas of maize, tapioca and other food pro¬ 
ducts to meet the shortage. The road mukims however, 
especially Vhi Cheka, Tanjong Besar and Budu in Lipis 
district, and Dong and Sega in llaub have made very satis¬ 
factory progress and yields will probably eclipse those of the 
previous season. At the end of the year harvesting was in 
progress in Temerloh and Bentong districts and many mukims 
of Lipis district. News of a serious flood was to hand on 
December 27th, and it is understood that many areas below 
Kuala Tembliug have been badly flooded and il is antici¬ 
pated that considerable loss will be experienced in areas 
where harvesting was not completed. Conditions in Pahang 
East were dealt with under the heading Reason 1927—28 

Produce Wellesley .—Planting was very late, but the 
crop has made good progress and prospects at the end of the 
year were encouraging. 

Malacca .—An increased area is reported to be under cul¬ 
tivation, prospects are good and flood damage negligible. 

Johore .—Increased interest in padi cultivation is main¬ 
tained and a steady extension of planted areas reported. 
Comparatively large areas have been planted at Kota Tinggi 
and Segamat, while dry padi has been extensively planted 
between coconuts and areea nuts around Batu Pahat and Muar. 
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Good progress has been made at the padi area near Mersing 
where facilities to irrigate some three hundred acres are near¬ 
ing completion. Satisfactory progress is reported from Ayer 
Papan where selected varieties have been planted. 

(ii) Pests. 

if ole crickets. (Cur til hi afncmia) attacked nurseries at 
Hedang and Ketior at Parit in Perak. 

Scotinophara coarctatn . An area at Lay an g Lnyang in 
Perak where water control was not available was damaged 
beyond recovery by this insect. A certain amount of damage 
was reported from Pahang East while at Bantau Panjang 
mukim Semantan, and Tok Embun inukiin Mentnkab, Tpmer- 
loh district; and at Gandong, mukim Ben join, and through¬ 
out mukim Flu Cheka in Pahang West the pest was also 
established but quickly controlled by flooding wilhout much 
damage, except at Tok Embun where water was not available. 
The pest also appeared in considerable numbers at Kuang 
in Selangor but was almost immediately controlled by heavy 
rains. 

Rogata pallesccns was present in various areas in the 
district of Krian. Attacked plots were drained and kept dry 
for several days and the pest quickly disappeared. Damage 
at Kajang Pnya in Selangor was minimised by similar treat¬ 
ment. 

Leptocorisa acuta appeared in large numbers at Senal- 
ing in Kuala Pilah district. The cultivators were turned 
out by the District Officer, and under the supervision of 
officers of the division the pest was eventually controlled. 

Sesamia infcrens and Diatraen avricilia were responsi¬ 
ble for extensive damage at Beranang and to a lesser extent 
at Kuang and Kampong Kuala Pnjam in Selangor. They 
were also present at Tanjong Malim in Perak South. 

(iii) Organised Rat Destruction . 

(a) Krian. 

The campaign in this area has been energetically pur¬ 
sued, and damage to padi is reduced to a minimum. The 
following table shows the catches for 1927—1928. 
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1927. 

1928. 

Cultivators 

... 256.906 

536,493 

Schools 

... 383,617 

318,719 

l'.W.l). 

... 252,262 

49,432 


842,791 

904,644 

0»> 

Promice Wellesley. 



Since the appointment of a Rat Destruction Officer on 
•luly 2Mrd., the work in this area has yielded very encourag¬ 
ing results. Regular and prompt payment for tails appears 
to be an essential factor, otherwise interest quickly flags, and 
cratches rapidly decrease. The services of a whole time 
officer meets this requirement, while general supervision and 
organisation are maintained. 

Schools and Tamil road coolies have yielded the largest 
proportion * of catches. Up to the present participation in 
drives has made no appeal, but attempts to popularise this 
form of destruction will be continued. 

The Agricultural Field Officer reports that rat damage 
in nurseries was not excessive and that since transplanting 
damage has been scattered and only over a limited area It 
is the general opinion of cultivators that the campaign has 
greatly reduced damage by rats. 

During the year 509,151 tails were paid for, the average 
cost working out at 1.785 cents per tail. 

VI. Minor Crops. 

Oil Paha .—Continued interest is being shown in this 
crop and increased developments especially in Johore, Perak, 
and possibly Pahang may be confidently anticipated. 

Coffee .—Areas under this crop are reported to be in good 
condition and yielding satisfactory returns. Increased in¬ 
terest is reported from Pahang East and the Bindings. In 
Johore the crop is now fairly extensively cultivated the prin¬ 
cipal centre being Paloh. 





Cloves .—The cultivation of this crop in Penang is con¬ 
sidered to be diminishing. 

Pineapples .—In Johore satisfactory crops have been ob¬ 
tained and output for the year is in excess of previous years 
with the exception perhaps of 1925. Three new factories 
were in course of erection during the year. 

Interest in this crop in Selangor is centred around Elan# 
where a local factory absorbs the bulk of the crop. Prices 
however are usually low. 

Tapioca .—Production in Johore shows a slight increase. 
It ia extensively grown as a catch-crop with rubber. En¬ 
quiries have been received as to its suitability as a eatrb 
(‘rop with African oil palm, fruit trees, coffee etc. A new 
factory has recently been opened at Kulai. 

Tea .—Three small areas in Negri Sembilan are produc¬ 
ing a low grade product. An area of approximately 150 
acres is cultivated by Chinese gardeners in Selangor, and 
three grades are put up for local sale.. No further extension 
of cultivated areas has been reported, but preparations are 
being made for production on a large scale in Selangor, 
while enquiries in Pahang have also been made. 

Tuba .—Former plantings in Johore River area are gradu¬ 
ally being removed. The main areas are now situated at 
Lavang Layang and Senni. About 250 acres are interplanted 
with rubber in Negri Sembilan. Fairly considerable areas 
are still cultivated in Perak South. 

Gam bier .—Although this crop is still attracting atten* 
tion in Johore, areas in other States notably Negri Sembilan 
and Pahang West are being cut out, as a result of low prices 
ruling. 

Arcca Nvt .—An increased output is reported from Johore 
where comparatively large extensions have recently taken 
place. 

Bananas .—Considerable areas of this crop are established 
in Negri Sembilan, Selangor and Perak, where it is used 
us a catch crop. 



Vegetables and food crops .—A considerable extension of 
areas under miscellaneous food crops is reported from Perak 
South where quantities of seed have been obtained by the 
department and sold to cultivators at cost price. Areas in 
Pahang East are uniformly bad. 

Sago .—An appreciable exporl of sago is still maintained 
from Johore but areas of the palm have recently been cut 
out in the Kukub district. 

Fruit. —The mid season fruit crop was satisfactoiy 
throughout, but towards the end of Ihe year, due no doubt 
to unfavourable weather, crops generally were extremely 
poor and sparsely represented in the markets. 

VII. Miscellaneous Pests and Diseases. 

11 ater 11 pact nth ( Eich horn in crass ipes ). 

The departmental gang of coolies was employed on the 
lower reaches of the Perak river during the period April 28rd 
July 28th. All traps in Perak South have been well main¬ 
tained throughout the year. 

In Perak North the gang was employed in the Krian 
irrigation area during January and February, and up to the 
time of transfer to Perak South was engaged in work around 
Taiplng. From the end of July to the close of the. year 
the Krian district was dealt with. 

The departmental gang in Province Wellesley uas em¬ 
ployed throughout the year and effectively controlled the pest 
throughout that area. 

Giant Snail. (Achatina fulica ).—There was no parti¬ 
cular activity during the dryer periods of the year. An 
increase is reported from Ipoh tvhile Teluk Anson and Batu 
(Jrajah have also Ijecome infested. In Selangor the snail has 
been reported from Kuala Lumpur and Itasa, while it has 
also appeared in Kuala Lipis in Pahang. It is now well 
established in Johore Bahru, and has also been reported from 
Muar and Kota Tinggi, having been introduced into the 
latter place on pot plants brought from Singapore. 

Lallang and fflukar .—While the coupon was in vogue 
a very satisfactory maintenance was achieved. During 
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August however a decision in the Supreme Court of the 
Straits Settlements ruled, that Lallang and Blukar did not 
constitute u pest within the meaning of the Ordinance. 
Pending a settlement of this point of law no further action 
has been possible,, and the general position at the end of 
the year was extremely unsatisfactory. 

Panama Diseaa. —Panama disease of bananas has been 
confirmed from Jelebu in Negri Sembilan, and Tapah in 
Perak South. 


VIII. Experimental Stations . 

(a) Padi Station#. 

Perak, Talong Test Station , V)27 — 26. —The yields 
throughout the station of Seraups No. 1, 15, SO, 48, 52, were 
very satisfactory and varied from 480 gantangs per acre for 
Seraup No. 15 to 7S5 gantangs per acre lor Sera up No. 1. 
The highest yield obtained from unselected seed in the im¬ 
mediate vicinity of the station was 350 gantangs per acre. 

Itadin IS which was planted as the main crop gave a 
mean average yield per acre of 527 gantangs. 

Serendah 741 yielded only 305 gantangs per acre. 

1928—29. The same planting scheme has l>een adhered 
to. Manurial trials have been extended. 

Pahang . Dong Station , 11)27 — 26. —Very satisfactory 
results were obtained and valuable information recorded. 

1928—29. This crop looks extremely promising and 
and should eclipse, the results of the previous season. Seraup 
Kechil 30, and Padi Negri, the former from Brian and the 
latter a local padi have displaced the two Malacca found?** 
tion stocks 824 and 746 in this year’s planting. During 
1929 it is hoped to commence distribution of approved stock, 
together wjth preliminary selection work on proved local 
varieties. 

Arrangements are being made for the establishment of 
a test station at Temerloh where an area has been provi¬ 
sionally chosen for this purpose. 
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Pekan Station .—Work on this station was greatly hind- 
eretl by dry weather. Transplanting of wet padi was delayed 
until the end of July owing to previous failure. The dry 
padi was sown at. the end of June, and has made fair progress. 
On the dry padi plots grass cuttings and vegetable rubbish 
was applied to the land a month before ploughing and was 
then thoroughly incorporated in the soil in three ploughings. 
The object of this treatment. w T as to test whether such rufusc* 
so easily obtainable win of sufficient manurial value in itself. 
The resuits so far are very encouraging; a fair stand of padi 
being obtained, while tilth is much improved. 

A slight departure was made from following local 
methods as far as possible in the case of wet padi. This 
was to ascertain if wet conditions after the grain had set 
had any influence on the longer maturation period of certain 
padis in Pahang East. In the case of Nachin Puteh grown 
from seed obtained in 1927 from Malacca, where it is a six 
months variety, under local conditions of husbandry was 
found to be six months and twenty seven days. This year 
however the plots were drained when the grain had swelled, 
and the crop was harvested in exactly six months. 

Damage by flood was again experienced. 

Province Wellesley. Pekan Darat Station. —The 1928— 
29 Crop is being conducted along the same lines as pre¬ 
vious years. The appearance at present is reported to be 
fair, but certainly better than surrounding areas. Arrange¬ 
ments are in hand to obtain a more suitable area, as water 
control on the present station is very unsatisfactory. 

Glugor Tests. 

The management of Glugor estate, Penang* undertook to 
test selected strains of padi on their sawali land. The work 
was well conducted and two relongs were planted with seed 
supplied by the Economic Botanist and consisting of Se-raup 
Kechil Nos. 36, 48, 15^ and Jtadins Nos. 2, 4, 7, and 13. 
Surplus nursery stocks were distributed to adjacent cultiva¬ 
tors, and the total area planted with selected seed amounts 
to some twenty relongs. 

Molucca* Pulau Oadong Station .—1927—28. The crop 
was badly damanged by rats and no conclusions could be 
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drawn from the figures obtained. The Pure Lines however 
were not affected, and the usual records were obtained for 
the third year. 

1928—29. The crop has done fairly well so far. Acid 
water flooding in from adjacent swamp laud caused a consi¬ 
derable set-back to the whole station. 

Selangor .—Small experimental plots have been conduct¬ 
ed during the year at Kajang Pay a, Bukit Clieruka and 
Tanjong Karang. 

ltadin No. 18 and Soraup No. 80 were planted at Kajang 
and have made good growth. The plots suffered damage from 
stein borers. 

At Bukit Cheraka where Seraups Nos. 80, 15, and Kudin 
Nos. 7 and 18 were planted, unfavourable conditions, and 
neglect by the contracting cultivator have combined to render 
valueless any results that may be obtained. 

A salt resisting variety from Kednh was planted at 
Tanjong Karang but was completely destroyed by flood. 

(b) Other Stations and Experiments. 

Kuala Kangsar Fruit Station .—A crop of approximately 
10,000 oranges was harvested and sold for $170. 

A few selected varieties of Kambutan, Pulusan, Pomelo 
and Chiku were planted towards the end of the year. Cover 
crops have been retained for seed purposes, and green dress¬ 
ings for Talang padi station. 

Tatung Coconut Station .—As dwarf coconuts were making 
slow progress on this station it was decided to replace them 
with a selected tall variety. The cover crop of Mimosa invisa 
was dug in, and the land cleared limed and changkolled ready 
to receive the new material. 

Green Dressing Experiments on Slimed Land.—TephfgtUjL 
Candida and Mimosa invisa continued to make good growth 
throughout the year. 

Negri SembUan Fruit Station .—The unplanted portion 
of this station, which is on a slight slope, has been cleared* 
bunded, and planted with various cover crops. 
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The budding of citrus on pomelo stock was commenced 
during the year, but was not successful owing to dry weather, 

Kuala Lipis Fruit Station .—Soil improvement by green 
manuring, and the laying down of a necessary drainage 
system were attended to during the year. Citrus trees are 
reported to be doing well although requiring much attention 
to cope with pests. The station was almost completely sub¬ 
merged on December 27 and 28. 

The experimental work *on cultural operations connected 
with the management of cover crops in Perak South has been 
maintained. Girth measurments are taken every three 
months, and moisture determinations taken from time to time. 

IX. Other Instructional Activities. 

The Agricultural Field Officer, Pahang East delivered 
lectures at the. Pekan and Kuantan clubs on the subject of 
garden soils. Short lectures were also given to school 
children. 

In Temerloh an inter-kampong competition inaugurated 
by the District Officer was a distinct success. Prizes wei;e 
awarded for the best vegetable garden, combined with clean- 
liuess and sanitation of dwellings. 

School Gardens .—Routine inspections have* been carried 
out during the year and members of the staff have acted as 
judges in several competitions. Implements, fencing and 
planting material have been supplied. 

X. General. 

The new “Plant Importation Rules 1928,” and “Plant 
Notification Rules 1928,” Johore came into force during the 
year. 

Shows .—The Malayan Exhibition was held in lpoli from 
August 3rd to 6th. The number and quality of agricultural 
exhibits were well below expectations. 

The Lower Perak Agri-Horticultural Show was held in 
Teluk Anson on September 9th and was probably the best 
of its kind ever held in the district. Considerable interest 
was shown by small Asiatic cultivators, especially Malays. 
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The exhibits in the fruit and vegetable sections were large, 
varied, and of a commendable order. 

A successful two days’ show was held at Taiping on 
August 19th and 20th. All classes and sections were well 
supported. Great interest was displayed in the sections deal* 
ing with padi and poultry. 

The Malacca branch of the Malayan Agri-Eorticultural 
Association held its annual show on July 21st and 22nd. 
Fruit and vegetables were well represented, but other agri¬ 
cultural sections were not up to general expectations. In 
the' hope of exciting more general interest, the inauguration 
of district shows is contemplated in the future. 

Examinations of several large areas of land have been 
made, and reports on the suitability for the cultivation of 
various crops, notably padi and oil palms submitted. 

Examinations for promotion from Junior to Senior Agri¬ 
cultural Assistant were held during the year. Four members 
of the division presented themselves but were not successful. 

Distribution of. Planting Material .—Apart from material 
supplied to schools, 9,449 fruit seedlings, marcots or grafts 
were supplied to small holders from nurseries in Pahang. 
Small distributions were also made from Seremban. 


A. E. Coleman Doscas, 

Ag. Chief Agricultural Field Officer, 
F.M.S. # S.S. 


Kuala Lumpur, 
February, 1929. 



Planting Materials imported from the Netherlands East Indies during the Year 1928. 
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Division of Mycology. 

Annual Repost foh 1928. 

Palm Diseases .—The situation with regard to the puz¬ 
zling problem of Palm diseases in Malaya has been consider¬ 
ably clarified. Observations made during the year on a Dwarf. 
Coconut Estate and a Tall Coconut Estate led to conclusions 
which receive more support every month. A general accouut 
of the whole of the Palm disease investigations was written 
up and published as a double number of the Malayan Agri¬ 
cultural Journal, September—October Nos. 9-10, 1928. 

The common association of a new species of Marasmius, 
named Marasmivs palmivorus Sharpies, with diseases of 
African Oil Palms, Dwarf Coconut Palms and Tall Coconut 
Palms has been proved and the method by which the fungus 
accelerates defoliation in false “Bud-Rot” patches explained. 

Since starting to write up the work further supporting 
evidence has been obtained which clears up the position re¬ 
garding “Bud-Rot” caused by Lightning-Strike. In August 
last a questionnaire explaining the difficulty was sent out. 
to thirteen Coconut Estates, and the Managers were asked to 
co-operate by noting when lightning storms occurred in close 
proximity, and the date when patches of dead and affected 
palms were observed. Six replies have been received and 
visits made to verify the information. In all these cases, 
patches of affected palms were found, three to seven days after 
the storm, some in places near to bungalows or office build¬ 
ings where it would be impossible to miss noting any occur¬ 
rence of the kind. Other cases have been notified which were 
observed visually by trustworthy observers, and I have no 
further hesitation in stating that Lightning is a factor of 
importance in the causation of palm diseases, more especially 
on Tall Coconut estates. The affected areas were all the same, 
two or three palms killed outright and the neighbouring 
surrounding 8-12 trees slightly affected, showing the usual 
broken or tipped leaves. 

An important part of this work will be the discovery as 
to whether the larger areas of Tall Coconuts, in which 60-200 
trees in a solid block are affected, can be attributed to the 
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same cause of Lightning. Up to date there is no direct evid¬ 
ence to support this view, although the symptoms shown by 
the affected trees in these larger blocks are similar in every 
respect to those in the smaller, proved Lightning Strike 
patches. In the last proved case, however, during one short 
storm three small patches were affected. There had been no 
further lightning storms between the date the storm took 
place, and the date the affected trees were found. Two 
patches were found at a distance of five chains apart and the 
third some seventy chains away from the other two in a N.W. 
direction. There is every reason for stating that all three 
patches were struck during the same storm, whether simul¬ 
taneously by the same flash or otherwise, it is impossible to 
say. But if the three patches could be consolidated in one 
area, the number of trees affected would have approximated 
to the number of trees affected in a typical larger area. The 
capricious effects of Lightning are well known and it is tempt¬ 
ing to regard Lightning as the initiating cause of the whole 
of the phenomena under investigation; however, until definite 
evidence is forthcoming, the initiating cause in the larger 
affected areas of Tall Coconuts must be regarded as non¬ 
proven. 


The findings are of great importance to Malaya in so far 
that the evidence obtained justifies the statement that it fa 
piohuble that no definite form of epidemic Bud-liot, caused 
by a parasitic organism exists in Malaya. Perhaps, of almost 
equal importance is the fact that Malayan observers can now 
deal confidently with particular diseases, without risk of be¬ 
ing side-tracked by phenomena which are apart from the in¬ 
vestigation in hand. 


Oil Palms. 


Maras in ins yalmirorvs Sharpies was obtained from Oil- 
Palm estates in Selangor where it caused damage to the ripe 
fruit. The fungus was more common in damp humid areas 
than in dryer ones. Close planting and insufficient pruning 
increases the humidity and favours the growth of the fungus. 
On palms where fhe decaying, non-pollinaied. bunches were 
not removed and other debris was allowed to lie around on 
the ground, the fungus was vigorously attacking the mature 
fruit bunches. The fungus was fruiting profusely and ap¬ 
peared to be spreading rapidly. 



tn 


A Stem-Rot was examined, with which White Ants and 
a Thielavio/w's sp. was associated. This stem-rot, with which 
White Ant attacks are linked up, appears to be a rather seri¬ 
ous matter, and one which requires attention in order to 
determine whether the losses are directly due to the insect 
attacks. If the insects are primarily responsible, the only 
preventive measures worth adopting are those of clearing 
timber as thoroughly as possible. 

A root disease, with which a Ganoderma sp. was associat- 
er, was examined on one estate; reports of similar troxible and 
similar specimens were received from two other estates. The 
troiible was not serious, only three trees being killed. 

Fomes lignosus Klotzsch, has been found growing on the 
old pruned leaf-bases at soil level, but no damage was done. 
This finding is interesting as this fungus has recently been 
reported to be the cause of a stem-rot of Oil Palms in Sumatra. 

The root disease, with which the Ganoderma sp. (supra^ 
was associated, in one case appeared to have originated from 
a large, decaying jungle root. The affected roots of the oil- 
palm were growing through this rotting jungle root, and the 
majority of the larger ones were decaying with a brown rot. 
The jungle root contained the same mycelium as the Oil Palm 
roots. The fungus had passed up the stem of the palm and 
the decay was evident to within a couple of feet of the crown. 
All the stem tissue from the base to half-way up the stem was 
involved, but near the limit of decay the central tissues were 
sound and bounded on both sides by diseased tissue. The 
hyphae in the tissues at the extreme margin of spread were 
similar to those found in the roots. Isolations from the mar¬ 
gins yielded brown mycelium similar to that found in the 
tissues; the fungus grows well on Agar media and blocks of 
Oil Palm tissue. No fruit-bodies have developed up-to-date. 
Inoculations have been made with this fungus but the results 
are not yet to hand. 

A Thielaviopsis sp. has been isolated from a decay of 
pruned leaf bases. If young leaves are pruned too early, the 
leaf bases remaining attached to the tree are liable to decay 
with a soft-rot which gives off the characteristic odour asso-< 
dated with attacks of T. ethaceticut . The pruned surface 
turns mauve-grey in the centre, due to the presence of this 
fungus, and the tissues disintegrate. The fungus appears to 
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die out before reaching the stem-tissues, and so far, no pene¬ 
tration of the stem-tissues has been observed. 

Attention has recently been directed to symptoms shown 
by the falling out of nearly ripe fruits or by the fact that 
individual fruits can be easily pulled out before maturity. 
Preliminary investigations show a discoloration of the tissue 
of the fruit stalk which seems to pass into the stem tissues. 

Areca Palma .—The definite association of Poly porn* 
ostreiformis Berk, with certain symptoms of disease in Areca 
palms has been noted in previous years. An attempt definite- 
ly to prove (the cause by inoculation experiments will be 
made when time permits. 

Phytophthora species .—Twenty one species of Phytoph - 
thora were under study. Of these, eight were obtained 
locally; six being from bark and fruit diseases of Hevea , one 
from a wilt of Sireh (Piper Betle L.) and one from a disease 
of Roselle fibre (Hibiscus sabdariffa L. var. altusWia). 

Three species of Phytophthora were isolated from Black 
Stripe disease of Hevea i.e. (1) 1 P. palmivora Butl. ( syn . P. 
faberi Maubl.), (2) P. meadii Mcltae, (3) A new species. Two 
species of Phytophthora and one species of Pythium were 
isolated from Patch Canker of Hevea i.e. (1) P. palmivora 
Butl. (2) An undetermined species (3) Pythium sp. {P . 
compUcUns BraunP). This Pythium sp. and the new species 
of Phytophthora were also isolated from diseased pods of 
Hevea. 

Inoculations with all the above mentioned species proved 
that they were capable of causing the diseases from which 
they were isolated, and, in the case of the Phytophthora 
species, that each one was capable of causing Black Stripe, 
Patch Canker and Pod-rot. Certain other species of Phyto¬ 
phthora including P. palmivora Butl. from Coconut and 
Cotton, (West Indies), and from Coconut (India); P. para¬ 
sitica Dast. from Tobacco (Sumatra), and Castor Oil (India) 
and from Roselle fibre (Malaya), and a species from Piper 
Betle L. (India), are capable of causing Black Stripe and 
Patch Canker of Hevea if inoculated into the bark. 

The species responsible for the wilt of Piper Betle L. in 
Pahang has been identified as P. coloeasiae Rac. 
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Pythium species .—Three parasitic species have been iso¬ 
lated :—(1) P . complectens Braun? from Hevea, (2) P. 
splendens Braun from Begonias, (3) P. aphanidermatum 
(Eds.) Fitz. from Zinneas and Ainaranthus plants. 

Hibiscus sabdariffa L. var altissima (Boselle fibre).—A 
disease of this crop has been recorded in previous reports, but 
it was only in this year that the casual organism ( Phytoph - 
thora sp.) was isolated. The disease starts as a rule at soil 
level, and is characterised by a blackish brown discoloratiou 
which extends up the stem often to a height of two feet. 
The discoloration is due to the presence of fungi and bacteria 
in the tissues, following the advancing mycelium of th*» 
Phytophthora sp. which can be found in the cortex some 
distance in advance of the edge of the discoloration on the 
stem. The disease is serious in soil which is not properly 
drained. Under such conditions more than 60% of the plants 
may be infected. The fungus is very similar to a strain of 
P. parasitica Dast. received from India and to a strain of 
this species from tobacco (Sumatra). 

Sclerotium Rolfsii Saec.—Strains of this fungus were 
studied and an article was published in the Malayan Agri¬ 
cultural Journal. Tomatoes were recorded as another host of 
this fungus in Malaya. 

Rice Diseases. —There were no serious diseases of rice re¬ 
ported during the year. Some diseased plants were examined 
and found to be blackened at the base. A Thielaviopsis sp. 
was isolated, but proved to be only slightly parasitic when 
inoculated into young seedlings of seraup 15. 

Banana Diseases .—The intensive study of Banana diseases 
was continued during the year. As mentioned in previous 
reports, this study is one of primary importance from an Im¬ 
perial point of view. The disease of Bananas, known as 
Panama Disease, is causing great losses in the British 
Colonies which rely upon this commodity as their chief 
export. 

The cause of the disease is a fungus, named Fusarium 
cubense (Erwin F. Smith). A Fusarium fungus similar to 
Fusarium cubense , was isolated from diseased banana (Pisang 
Embun) suckers obtained from Titi, Negri Sembilan, during 
tike early part of January. Cultural and morphological cha¬ 
racters of this Fusarium , and the type culture of F< cubense 



(imported from Manila) agree in many respects. Comparative 
inoculation experiments have been carried out with these two 
Fusaria together with a Fusarium isolated from diseased 
“Pisang Restali” suckers in Johore. Of the three Fusaria, 
the one from Titi shews the greatest dissimilarity in culture, 
owing to the/ production of a much lighter colour and stronger 
odour when grown on steamed rice, and also in the production 
of blue-black spnrodochia on steamed potato plugs. 

Preliminary inoculations with the Fusarium from Johore 
on semi-mature Pisang Restali, made on October 14th 1927, 
showed positive results on January dOth 1928; the controls re¬ 
mained unaffected. The Fusarium was re-isolated from the 
diseased plants, grown on steamed rice and re-inoculated into 
other Pisang Restali suckers. These inoculations were carried 
out on semi-mature suckers and positive results were obtained 
three months later. Similar successful inoculation experiments 
have been carried out on Pisang Embun. 

Detailed inoculation experiments were carried out on 
“Pisang Embun” and “Pisang Restali” and the native species 
Musa Malaccensis and Musa Violesteem oil February 12th, 
with the two Fusaria from Johore and Titi, and also the type 
species from Manila. Twenty five months old suckers of each 
of the varieties, Pisang Restali and Pisang Embun were 
inoculated, together with twelve suckers of M. malaccensis 
and six suckers of M. Viol esteem. These suckers are just ap¬ 
proaching maturity and symptoms of Panama Disease are 
present on one Einbun sucker inoculated with the Fusarium 
from Titi, also on two Embun suckers inoculated with the type 
culture of Fusarium cubense from Manila. None of the 
controls up to the - present time have shown any symptom of 
Panama Disease. 

The preliminary inoculation experiments, which were 
started about a year ago, in connection with Panama Disease, 
now show that of the fifteen varieties of bananas worked with,' 
Pisang Embun and Pisang Restali are definitely susceptible to 
Panama Disease, and that the disease has been transmitted 
through the rhizomes of the parent to the daughter suckers. 

Indications of a wilt were present on one of the inoculated 
suckers of Pisang Kelat and Pisang Awak Legor. From the 
discolored vascular tissue of the pseudostem a Fusarium 
species, similar to Fusarium cubense, was isolated from each 
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sucker. The internal symptoms of Panama Disease were not 
typical within these two varieties. 

Bacterial inoculations were carried out on Solanaceous 
plants with a bacterium isolated from bananas; this organism 
was found associated with a disease on plants grown in Johore. 
The bacterium was isolated from the gummy exudate of a 
banana sucker, affected with a wilt disease which appears to 
be similar to a bacterial banana wilt disease recorded from 
Trinidad by Ashby. The bacterium isolated from the diseased 
banana sucker in Trinidad is similar to B . solanacearv m, and 
inoculations with the bacterium from diseased banana tissue, 
on solanaceous plants, have given successful results in 
Trinidad. Two preliminary inoculations with the bacterium 
from Johore were successful. 

Various saprophytic species of Fusaria have been isolated 
from the decaying leaf bases and from the out-side of the 
pseudostems of many varieties such as P. Embun, P. Restali, 
P. Susu, P. Kapas, P. Talam, P. Lilin and from P. Rajah 
Udang. The only Fusarium similar to F. cubense which has 
appeared growing in a saprophytic state, has been found on 
P. Embun and P. Restali only. According to Reinking and 
Wollenweber the fungus F. cubense appears to exist in four 
forms which are classified as follows :— 

Forma 1—Saprophytic form producing a benzolic odour. 

Forma 2—Saprophytic form without odour. 

Forma 3—Parasitic form with odour (cause of banana 
wilt). 

Forma 4—Parasitic form without odour (synonym Fusa¬ 
rium cubense var inodoratum, Brandes). 

Nos. 2, 3 and 4 of the above appear to be present in 
Malaya according to isolations, and further soil isolations 
will possibly show that Forma 1 also exists. Final proof 
that the above saprophytic forms are present in this country 
can be obtained only by means of comparative inoculations 
with the parasitic forms. These inoculations will be carried 
out shortly. 

Other fungi which have been conspicuous amongst the 
fifteen varieties of bananas, used in connection with Panama 
Disease, are a Trichothecium species and a Marasmius species. 
The former grows vigorously as a saprophyte on tike leaf 
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bases of P. Talam and P. Susu and produces thick sporodo- 
chial masses, which “en masse” resemble the sporodochia 
produced by F. oubense . On *P. Rajah XJdang and P. Rajah 
the Marasmius species appears to be semi-parasitic. The poor 
growth conditions in the initial stages caused the suckers to 
become weakly, and an opportunity was thus afforded for the 
rapid spread of the fungus. The same Marasmius species 
M. palmivorus (Sharpies) is the cause of a disease of Coco¬ 
nuts and Oil Palms (Supra). 

Twenty four of the following varieties of bananas have 
been plan led out at Jelebu in an area affected with Panama 
disease. P. Serendah, P. Restali, P. Kelat, P. Mas, P. Rajah 
P. Hijau, P. Embun, P. Rajah Udang, P. Talom, P. Laing, 
P. Boyan, P. Embun Buaya, P. Awak Legor, P. Awak Betol, 
P. Lemak Manis, P. Nangka, P. Mundan, P. Keling, P. 
Ab% P. Pevaly, P. Batu, P. Lilin, P. Jari Buaya, and P. 
Susu. Twelve suckers of each variety were used. Six 
suckers of each of these varieties have also been planted out 
on virgin land. 

Six suckers of each of the above varieties have been 
planted out at the Government Experimental Plantation, Ser- 
dang, and inoculated by means of the “Spore Suspension” 
method. Three suckers of each variety were inoculated with 
the type culture of Fusarium cubense from Manila and three 
suckers of each variety were used as controls. The chief ob¬ 
ject of these experiments is to compare the natural method 
of inoculation with the artificial method, under varied condi¬ 
tions. Up to the present time, the suckers appear to be 
growing satisfactorily and have shewn no symptoms of disease. 

An outbreak of Panama disease has recently occurred in 
Perak. A Fusarium sp. has been isolated which is similar to 
the one isolated from suckers affected with Panama disease at 
Titi, the only difference being that in culture, the Perak 
fungus does not produce a benzolic odour while the latter 
does. The Perak fungus appears to be a variety of F . cubense 
i.e. Fusarium cubense var. inodoratum r According to 
Brandes this variety can only be distinguished from the 
latter by the absence of a benzolic odour when grown on 
steamed rice. 

A series of bacterial inoculations are being carried au*, 
at the present time, with a bacterium often associated with 
F, cubense in culture. This is a yellow bacterium and ap- 
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pears to be somewhat similar to the bacterium (Pseudomonas 
celebensis) isolated by Gaumann in Java from P. Rajah 
bananas; these plants were affected with a vascular disease 
which, according to its internal and external symptoms is 
very similar to Panama Disease. A few preliminary bac¬ 
terial inoculations have been carried out on the leaves and 
stems of P. Rajah but up to the present time no positive 
results have been forthcoming. Gaumann claims to have 
obtained posilive results from his leaf inoculations within 
two weeks, but leaf inoculations carried out here over a month 
ago, are* still negative. 

Fv sari vm up. on Chillies. —A disease of Chilies in which 
the'leaves fall and the flow r ers wither, was examined. Some 
of the roots were found to be diseased, and a Rosarium sp. 
was isolated. Inoculations on unwounded plaids were in¬ 
conclusive. + 

Rhizoctonia sp . on Groundnuts and Potatoes. — A species 
of Rhizoctonia was found associated with a disease of Ground¬ 
nuts and with a disease of Potatoes, the latter fw in Fraser’s 
Hill. 

Leaf Disease of Sisal Hemp .—A leaf disease of Sisal 
Hemp has been examined. As a result of this disease, fibre 
extraction is seriously interfered with, and only short fibres 
can be obtained from affected leavevS. The important fun¬ 
gus appears to be a species of Fu si cor cum (Corda). 

Hydnocarpus Wightiana .—This plant suffers from a type 
of I)ie-back; uffected plants usually show diseased roots. 

Cinchona .—Cinchona plants showing root disease have 
been received from Cameron’s Highlands. Diseased leaves of 
C. ledgeriana show an interesting Ascomycete probably a 
species of Pa/mdtella. But for the absence of an “ostiole” 
to the Ascus, the fructifications closely approximate to the 
measurements given for Mycosphaerella Then K. Hara, a 
fungus which causes a leaf disease, of Tea. 

Cladosporium fulvunu —This fungus was found causing 
damage to the leaves of Tomato Plants grown in Cameron’s 
Highlands. 

Tea leaves, with spottings, from Cameron’s Highlands 
were found to be attacked by Phyllosticta Then (Spechnew). 
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Kapur .—Kapur seedlings (Dryobalanops arumatica ) were 
attacked by Gloeosporium alborubrum. 

Bakau —JJakau seedlings (Rhizophora mucronata) were 
attacked by a Cytospora sp. 

Roues .—Specimens of Leaf Blotch caused by Actmonevia 
Rosea (Lib.) Fr. were sent in for examination. A Phragnu¬ 
dum sp. probably, R. subcortuum was received from Penang. 
The variety effected was “Maman Cochet” and it seems im¬ 
possible to grow this variety successfully in certain parts of 
Malaya because of the attacks of this fungus. 

Publications. 

Sharpies, A.—Palm Diseases in Malaya. M. A. J. 
(Double. Number). Vol. XVI, Nos. 9—10, 1928. 

Thompson, .4.—A preliminary note on Phytophthora 
spp. found in Malaya. M.A.J. Vol. XVI, No. 2. 
1928. 

Thompson, A .—Notes on Sclerotium Rolfsii Sacc. in 
Malaya. M.A.J. Vol. XVI, No. 2, 1928. 

Ward, F.S .—Preliminary report on Fvsarivm cubense 
causing Panama Disease in Malaya. Vol. XVI, No. 
3, 1928. 


A. Shahples, 


January, 1929. 


Government Mycologist, 
S.S. $ F.M.S. 



Division of Soils & Plant Physiology. 

Annual Report for 1928. 

Staff. 

The staff of the Division at the end of the year was: — 

Plant Physiologist (in charge 
Division) 

Assistant Chemist (Soils) 

. Junior Agricultural Asst. 

Do. 

Do. 

Do. 

Six Laboratory Attendants. 

Two Peons. 

Work. 

The work of the Division continued to be on Boils, and 
the major portion of our time was spent on the continuation 
of the soil survey Cheras—Klang—Coast. As the selection 
of this area has been criticised on the score that it covers 
land already thoroughly well known it may be appropriate 
to quote from my last Annual Report the reasons for selecting 
this particular area. 

“The field for soil work in Malaya is virgin to an 
exceptionally and embarrassing degree, not only have 
no systematic investigations hitherto been carried 
out, but as far as the rolling or hilly inland soils 
(the back-bone of the country) are concerned there 
is absolutely no information as to their cultural 
characteristics which could be used as a basis for 
research. The reason for this is that our only inland 
large scale crop, rubber, is remarkably tolerant of 
a wide range of soil conditions and that manuring 
of rubber has never been practised. The most urgent 
problem appeared to be that of systematica, via. the 
establishment of soil types and the relating of these 
types to the underlying parent material.*' 


Mr. W. N. C. Belgrave 
Mr. J. H. Dennett 
Haji Abdul Wahid 
Inche Ahmat bin Indot 
Inche Jalaludin 
Inche Mohd. Shafie 
b. Taib 
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, “Soil types :—To characterise types it was decided to 
carry out a soil surrey of a limited and accessible 
area. The area selected was a strip in Selangor 
running from Cheras, through Serdang along the 
Klang valley to the Coast. This area has the ad¬ 
vantage of including all the important geological 
formations on the west side of the Peninsula and 
also of including the Government large scale experi¬ 
mental plantation at Serdang.” 

It was clearly necessary to select an accessible area for 
an extremely detailed survey: from this detailed survey it 
was hoped that deductions could be drawn which would 
very greatly simplify the task of surveying or predicting the 
properties of areas on a geological formation of known type. 

At end of the year the survey had reached the* low-lying 
areas around Klang and had been slowed down considerably 
by unfavourable weather conditions. 

426 samples representing 111 profiles were taken, the pH 
estimation and mechanical analysis completed. 268 of these 
samples were examined for the silica/sesquioxide ratio. 

Subject to confirmation by sampling a number of similar 
geological areas in different parts of Malaya it seems possible 
to say that soils formed from “quartzite” are deep and sandy 
with not infrequent beds of shale and sometimes thin layers 
of “laterite.” Peaty formations nre common in broad valleys. 
These soils readily become compacted in spite of the high 
percentage of sand. 

The Baub series (Pliyllites) produce the soil usually 
known as ‘laterite* containing a fairly high percentage of 
‘clay’ and much concretionery gravel, and in general a marked 
‘crumb* structure. 

The granite produces Usually a permeable soil, consisting 
chiefly of coarse sand and clay. 

The calcareous areas have not yet been investigated; and 
no simple relationships have been found for alluvial soils in 
the area under survey. 

Padi Soils .—517 more samples were received from the 
Field Division; all have been subjected to mechanical ana¬ 
lysis and pH determination. 
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Results confirm the opinion expressed in my last report 
that a fairly high percentage of sand is not necessarily a 
bar to good production; this may be seen from the following 
table, which shows the number of samples falling within 
each class. 


% Hand (>—20 

21 —40 

41—60 

61—80 

Yield in 

Gan tangs 

4 

4 

3 

1 

• 

0— 80 

5 

13 

10 

4 

81—180 

11 

21 

19 


181—280 

9 

23 

24 

5 

281—880 

5 

12 

11 

8 

881—480 

3 

1 

3 

— 

481— 


it seems to follow this that an area otherwise suitable, 
especially as regards water and population, need not be re¬ 
jected for padi growing merely because of a somewhat high 
sand content. 

Analysis of 100 of these soils for phosphorus content, 
(total, available and in fine fractions), acidity, percentage 
organic matter, and am mollification when flooded have yielded 
no correlations. This although disappointing is perhaps not 
surprising in view of the very large number of factors which 
may cause yields to become lower than the soil is capable 
of producing—attacks by birds and animals, inadequate 
attention and most important of all, lack of water control. 

These numerous interfering factors will probably make 
it impossible ever to obtain mathematical correlations, but 
should not interfere with the collection of information in 
a negative* form such as that provided by the sand-yield table 
given above, it may for example be found that a low content 
of potash does not interfere with good yield, etc. 

Talang Experimental Station .—Mechanical analysis of 
86 soil samples were carried out for the Agricultural Field 
Officer, Perak North of soil from this Station to ascertain the 
degree of the variability. In addition total and available 
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phosphorus was determined on the manurial plots—and it 
is interesting to note that while total PA showed no signi¬ 
ficant increase even on the plots which had received phos- 
phatic manures for 10 years, the citric soluble (available; 
PA gave very clear increases on these plots. 


Path Tanks —Fifty experimental tanks O' x 4' completely 
enclosed by wire netting and with pumping plant and re¬ 
servoir were constructed at Serdang Experimental Plantation 
in the latter half of the year. I have to express my best 
thanks to Mr. T. D. Marsh, Assistant Agriculhirist, who 
took charge of this work. In these tanks all soil and water 
conditions will be capable of strict control. 


Manvrial Experiments .—A preliminary series of pot cul¬ 
ture experiments on the three types of inland soil mentioned 
above which for convenience may be called the quartzite, 
laterite and granite, were carried out with Ragi. There were 
100 pots for each type of soil and the experiment was laid 
out to test the effect of added nitrogen, phosphoms, potash 
in artificials alone and in combination, farmyard manure (as 
a standard and not as a practicable proposition), green manure 
with small quantities of artificials—calcium and sulphur, all 
the above with lime, lime alone and controls. There was 
considerable mortality in the early stages and yield variation 
from pot to pot, but even after discounting these adverse 
factors it clearly emerges that phosphorus is essential for 
successful growth and that (in these cultures) added potash 
was not required. Nitrogen with potash gave increased yields 
only on the quartzite. Lime alone showed no significant 
difference while it was harmful in conjunction with complete 
artificials. Cow dung and green manure with a small amount 
of artificials gave excellent results, green manures alone only 
small increases, while the best results were obtained by lime 
with cowdung—which in conjunction of the failure of lime 
with artificials suggeels a bacteriological problem. The con¬ 
clusions reached will be tested in the field in 1929; but even 
these very preliminary experiments suggest very strongly 
that when attention is turned to crops other than relatively 
slow growing trees such as rubber, the inland soils of Malaya 
will not be found to possess any peculiar properties of rich¬ 
ness exempting them from the world-wide need for manuring 
in some form or other. 



Percolation Experiments .—A number of large pots hold¬ 
ing about 23 kilos of soil were set up for percolation experi¬ 
ments, half with ‘quartzite* and half with laterite soil. These 
were treated with lime in varying quantities, different forms 
of nitrogenous manures—ammonium sulphite, urea, calcium 
cyanamide, ammonium phosphate, potassium nitrate, and a 
heavy dressing of grass turned under; the percolate was 
analysed for nitrate nitrogen. Results shewed that nitrifica¬ 
tion was somewhat slow in both soils but otherwise according 
to expectation—alternate plots were then planted with grass 
and in every case the nitrate in the percolate from the grassed 
pots dropped practically to zero and remained there. This 
raises interesting speculations as to the wisdom of heavy 
grass covers for growing crops. It was further found that 
the acidity of the percolate was directly proportional to the 
quantity of nitrate present. This supports the opinion ex¬ 
pressed in my last report that the discrepancy below the pH 
value of suspensions and filtrates (ratio soil: water, 1 :2) is 
due to the absence of soluble anions to act as carriers of the 
hydrogen ion. 

Methods of Analysis. 

1. Work on the estimation of phosphorus by a modified 

Beniges method' was completed. 

2. A considerable time was devoted to the study of different 

methods of base exchange. None proved entirely satis¬ 
factory in view 1 of the extremely low base content of 
most Malayan soils, work is proceeding. 

3. The molybdate colorimetric method for silica was studied 

and work is being conducted on a rapid method of 
arriving at the sesquioxide content ' by precipitation 
with phosphate. 

4. The cobaltinitrite method for potash is being studied. 

5. The Bouyoucos hydrometer method of soil analysis was 

examined and found sufficiently accurate for much of 
‘ our work. 


Coves Chops. 

A certain number of leguminous covers were successfully 
grown in sand culture without nitrogen, resulting in the 
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formation of numerous nodules, these were used to inoculate 
seed planted at Serdang and the resultant crop showed a 
distinct increase of inoculated over the uninoculated plots. 
This work will be extended. 

Miscellaneous. 

1. The pot experiments on the use of sulphur for ameliora¬ 

tion of heavy soils did not give positive results. 

2. The soil of certain well defined and extensive infertile 

patches on two adjacent coconut estates is under 
examination. 


Routine Analysis. 

292 samples were examined for officers of this and other 
Departments and for the Public. 

General. 

Work mentioned in my last report and not in this has 
been temporarily held up for more urgent problems. 

Publications. 

Soil Analyses and their limitations, by W. N. C. Belgrave. 
(M.A.J. August, 1928, Vol. XVI). 

The Colorimetric estimation of phosphorus in acid soil ex¬ 
tracts, bv W. N. C. Belgrave. (M.A.J. November, 1928. 
.Vol. XVI). 

An improved method of fusion for soils, by J. H. Dennett. 
(M.A.J. November, 1928, Vol. XVI). 

A comparison of the Robinson, International and Bouyoucos 
methods of mechanical analysis on non-organic soils and 
the analysis of such soil with and without preliminary 
treatment with hydrogen peroxide, by J. B. Dennett. 
(M.A.J. November, 1928, Vol. XVI). 

(Sd.) W. N. C. Belghave, 

Plant Physiologist , F.M.S, Sf S.S . 

Kuala Lumpur, 

28th January, 1929. 



Agricultural Instructor (Malay Officers). 

Annual Report for 1928. 

1. Stapf. 


Raja Musa bin Raja Mahadi, Junior Agricultural As¬ 
sistant, was transferred to the Co-operative Societies Depart¬ 
ment on 1st March, 1928, and was succeeded on 1st May by 
Enche Din bin Embi. 


2. Malay Apprentices. 

22 Malay Apprentices were in course of training at the 
commencement of the year, as follows :— 
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Of the newly appointed Apprentices, one developed con¬ 
sumption in September, and was granted extended sick leave 
without pay until March, 1929. 


The Strength of the School at the end of the year was 
therefore as follows (omitting the Apprentice on leave): — 
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3. Training. 

Three terms were held during the year, as follows: — 

Working days. 

3rd Term : 25th January to 14th April ... 65 

1st Term : 14th May to 31st July ... 65 

2nd Term : 3rd Sept, to 21st Dec. ... 92 


Total ... 222 


Lectures were given throughout by the Agricultural 
Instructor (Malay Officers) and the Assistant Agricultural 
Instructor. 

Visits were paid to the Government Experimental Plan¬ 
tations, Serdang and elsewhere at intervals during the year; 
while the Agricultural Instructor accompanied the 2nd Year 
Students on a Field Tour from 12th to 21st March, inclu¬ 
sive, visiting estates and experiment stations of interest. 

Practical gardening was included in the work of the 1st 
Year Students throughout the year, while 2nd Year Students 
underwent a course of instruction in Typewriting from May 
to July at the Evening Glasses in Gombak Lane. One hour 
a week was devoted to Lectures and Debates, organised by 
the Students themselves. 

The annual examinations were held in April. Of 9 
2nd Year Students, 6 were successful, and were promoted to 
Junior Agricultural Assistants, being posted to divisions as 
follows: — 

Field Division ... 3 (1 F.M.S. & 2 S.S.) 

Economic Botanist ... 1 

Plant Physiologist ... 1 

Agricultural Instructor (M.O.) 1 

Of 13 1st Year Students, 11 were promoted to the 2nd 
Year class. The apprenticeship of the remaining 3 2nd 
Year and 2 1st Year Students was terminated. 

The 16 Apprentices newly appointed in May entered 
the 1st Year Class. These students come under the revised 
Scheme for Malay Officers, and therefore study for three 
years instead of two. The syllabus of instruction in the 1st 
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Year Class was therefore modified in order that the necessary 
groundwork be taken more thoroughly. 

4. Health. 

The health of the Malay Apprentices was satisfactory 
throughout the year, there being a conspicuous reduction in 
the amount of fever. One student unfortunately contracted 
tuberculosis, and was in hospital for some weeks; following 
a Medical Board in October, he was granted extended sick- 
leave without pay and was still absent at the end of the 
year. 


5. Discipline. 

The discipline of the students was satisfactorily main¬ 
tained. 


0. Promotion of Junior Agricultural 
Assistants. 

Three examinations for Junior Agricultural Assistants 
to qualify for promotion to the rank of Senior Agricultural 
Assistant were arranged during the year; only one of five 
candidates satisfied the examiners. A Kedah agricultural 
officer was similarly examined in January, 1928. 

7. School of Agriculture, Malaya. 

The site selected for the School of Agriculture at Ser- 
dang was kept in clean condition, and boundary drains were 
improved during the year. A site for the Principal's quar¬ 
ters was levelled, and an access road thereto was commenced. 

It was decided that the building of the School should 
be undertaken by the Public Works Department, which sub¬ 
mitted new plans in December. Sums of $75,000 and $20,000 
have been entered in the 1929 Estimates of the F.M.S. and 
S.S. Governments respectively as first votes for this enter¬ 
prise. 

Proposals were submitted, and were under considera¬ 
tion at the end of the year, for lighting and water supplies 
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at Serdang as joint schemes for the School and +he Experi¬ 
mental Plantation. 

The Advisory Committee for the School held a meeting 
on 19th December, 1928. 

The offer of a Scholarship, to be called the ‘Edwin 
Philips Scholarship’’ was gratefully accepted. 

8. Malay Officers Training Committee. 

This Committee, met twice during the year, on 10th 
February and 15th November. 

9. Malay Officers Conference. 

A Conference of Malay Officers was held at Headquarters 
from 26th to 28th January inclusive. 

10. Publications. 

The Agricultural Instructor (M.O.) issued Hie first two 
of a series of Instruction Manuals for Malay Officers towards 
the end of the year, as follows: — 

(a) Introduction to Genetics 

(b) Agricultural Economics. 

The Assistant Agricultural Instructor assisted in the 
publication of the “Warta Perusahaan Tanah”, to which 
he also contributed an article on Plant Propagation. 

11. General. 

The Agricultural Instructor (M.O.) served as Joint 
Honorary Organising Secretary of the Malayan Agri-Horti- 
cultural Association throughout the year. 

The popularity of the Selangor Malayan Volunteer In¬ 
fantry in this division was well maintained, the Agricultural 
Instructor, Junior Agricultural Assistant and 20 Malay 
Apprentices attending the Annual Camp at Port Dickson in 
August, 



The Agricultural Department Football Club was converted 
into a Sports Club early in the year, and devoted its atten¬ 
tions mainly to Badminton, at which a successful tourna¬ 
ment was held in December. 


G. E. Mann, 

Agricultural Instructor, (M.O.) 
F.M.S. $ S S. 


Kuala Lumpur, 

5th January, 1929. 
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Notes on Setora nitens Walk., a “ Nettle Cater¬ 
pillar ” Pest of Coconut Paints, with Special 
Reference to Outbreaks in the Teluk Anson 
and Bagan Datoh Districts. 

BT 

N. C. £. Miller. 


Introduction. 

Setora nitens (Lepidoptera, Heterocera, Limacodidae) 
was first described by Walker in 1856 (1). 

The first occasion on which specimens were obtained by 
the Entomological Division of this Department was July, 
1923. They were then despatched to the Imperial Bureau 
of Entomology London, and specific determination was re¬ 
ceived in September of that year. Since then only brief 
mention of this species has been made from time to time 

(’2-9). 

From information received from planters, it would appear 
that this pest haB been known in the Teluk Anson and Bagan 
Datoh Districts (Lower Perak) since 1912, but, owing to the 
short duration of the outbreaks and to the slight damage 
caused by it, it has not been regarded in the light of a serious 
pest. 


From March, 1928, attacks of this pest have been more 
frequent and more widespread, and it has extended its range 
in some places, from young palms to mature palms. Final¬ 
ly, the situation has been such as to give rise to considerable 
alarm on the part of some of the planters in those districts. 
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Of the whole area, there are approximately two thousand 
five hundred acres in which the pest is or has been present, 
in varying degrees of abundance. 

The writer is greatly indebted to Mr. F. It. Mason, 
Agricultural Field Officer, Perak South, for much informa¬ 
tion regarding the acreage and infected areas of the estates 
which he visited in March 1929, with Mr. Mason, for the 
purpose of obtaining more details regarding the life, history 
of this insect, and also to explain control methods to the 
planters concerned. 

The control methods recommended were generally adopted 
with enthusiasm, and it is believed that the results obtained 
will fully justify all additional expenditure of time and 
money. 

It must be pointed out that it would be foolish to be 
unduly optimistic in expecting immediate results from the 
control methods recommended, for when once a pest has ob¬ 
tained such a firm hold, as has the pest in question, reduction 
in its numbers, or its final elimination, (which is doubtful), 
is likely to be spread over a considerable period. 

Ultimate success depends very largely on the co-opera¬ 
tion of all persons concerned in the affected areas. 

This pest at present seems to be confined almost entirely 
to the plantations north of the Teluk Anson—Hagan Datoh 
road. There are slight traces of infestation on palms near 
the roadside in the Malay Reservation south of the road, 
but the damage done is negligible. 

The spread of the larvae from young palms, i.e. palms 
up to about six years of age, appears to be of comparatively 
recent date. It is highly probable that the spread has taken 
place, to some extent, from “supplies” planted in the ma¬ 
ture areas. 


Distribution and Host Plants. 

So far, S. nitens has been recorded in this country, in 
addition to the Teluk Anson District, from Kuala Kurau and 
Sabak Beruam on coconut palms, from Serdang and the dis¬ 
tricts referred to in the present paper, on oil palms (Elaeis 
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guineensis Jacq.), and from the Kuala Selangor district on 
Nipa (Nipa fruticans Wurmb.) 

In the jungle areas adjacent to coconut plantations in the 
fiagan Datoh district there are large numbers of nil ong palms 
(Oncosper/na tigUlaria Hort .), and it was suspected that they 
might be another alternative food plant of S. nitens. 

A very careful search failed to yield any larvae of this 
species, although one larva of an allied species was found. 

In Java and Sumatra, S. nitens has a far greater range 
of foodplants, for, in addition to coconut, oil and nipa palms, 
it has been recorded on Cacao (Theobromd cacao Linn.), tea 
{Camellia thea Link.), Coffee (Coffea spp.), Chinchona ( Chin - 
chona Ledgeriana Moens.), Tobacco {Nicotiana spp.), Banana 
{Musa spp.), Pomelo {Citrus Decumana Murr.), Ram but an 
{Nephelium lappaceum Linn.), (10). 


The Ovum. 

The ova, (Plate 1 fig. 1) which are elliptical and very 
strongly compressed in shape, and shining yellow when first 
laid, are deposited on the under surface of a pinna, and 
usually near its tip. The surface of the shell is very finely 
reticulate. 

The moth sometimes deposits her ova in small irregular 
batches, and, when laid in this manner, they slightly overlap 
each other. 

Owing to their shining and semi-transparent appearance 
they are most difficult to discover. It is thought highly prob¬ 
able, that the empty egg shell provides the young larva with 
its first meal (as is frequently the case with other lepidop- 
terous insects) for, even on fronds on which numerous young 
larvae have been found, no egg remains have been detected. 
Should the empty shell not be consumed by the young larva, 
it shrivels up and in that state is almost unrecognisable. 

Occasionally, after a prolonged and careful search, re¬ 
mains of the adhesive substance, by which ova are attached 
to the leaf surface, have been discovered. 

An ovum measures 3 mm. z 2 mm. 
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The Larva. 

The larvae, (Plate 1 figs. 2, 3) to which the name of 
“nettle caterpillars” has been given, owing to their spines 
causing a sharp stinging sensation, analogous to that pro¬ 
duced by “stinging nettles,” if they come into contact with 
one’s bare flesh, are readily recognised. 

In colour, they are greenish yellow, or orange, or pale 
bluish green, with a narrow purplish stripe spotted with blue, 
black and yellow along the middle of the back, and with 
a row of purplish elongate spots bordered with yellow along 
the sides. These stripes are not very distinct in larvae which 
have’ only recently emerged from the ovum. 

They are provided with twelve moderately long tubercles, 
four being placed on the front part of the body, four cn the 
hind part and two on each side of the back. Along the lower 
margins of the sides is a row of shorter tubercles. All these 
protuberances are armed with spines capable of “stinging”. 

The spines are shaded with brownish black, in the young 
larva. In older larvae they are purplish blown. 

The urticating power of the spines increases in direct 
proportion to the age of the larva. In very young larvae, 
it has been found by experiment, that the urticating sensa¬ 
tion is barely perceptible. The spines of a full grown larva 
removed from a recently spun cocoon, however, will produce 
intense irritation. 

On hatching, the larva measures about 2 mm. in length, 
and when full grown, about 35 mm. 

In shape, and by their gliding mode of progression, these 
larvae somewhat resemble slugs. They move very slowly, 
taking a minute at least to cover a distance of three inches. 

The undersurface of the palm pinnae is always preferred 
by the larvae in all stages of development. Also, they are 
most commonly found on the lower fronds. This preference 
is, no doubt, due to their dislike of direct exposure to the 
sun's rays, and, at the same time, in that position, they 
would receive ample protection from rain* 
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The epidermis of the pinna is that part which is. first 
attacked. Later on, the whole pinna is devoured, leaving 
the midrib only. A badly attacked coconut plantation has 
the appearance of having been partially destroyed by fire. 

On reaching maturity, the larvae often fall off the frond 
to the ground, and shortly afterwards seek out suitable spots 
for the spinning of their cocoons. 


The Cocoon. 

The cocoon, (Plate 1 figs. 4, ft) which is completed by 
the larva in a little more than half an hour, is spherical in 
shape and light brown in colour. The diameter varies from 
8mm. to 12 mm. Its surface is smooth, rather irregular, 
and has a dull gloss. 

Cocoons have been likened by some people to small new 
potatoes. They resemble more closely, however, the round 
galls known as “oak apples” which are found on oak trees 
in Europe. 

Various situations are chosen by the larvae when pupat¬ 
ing. Cocoons are constructed in cracks in the soil, among 
roots of cover crops, among the exposed roots of the palms 
and among the fibre at the base of the fronds. Frequently 
groups of eight to a dozen cocoons have been found' in a mass 
among the fibre. On several occasions, the writer came across 
a cocoon spun up in the empty cocoon of a larva of a previous 
generation. 


The Pupa. 

The colour of the pupa, (Plate 1 fig. 6) immediately 
after transformation is pale yellowish white. Shortly after¬ 
wards, the wing coverings, the legs and the thorax become 
brown, or greyish brown, but the abdomen retains its pale 
yellowish white colour. Prior to the emergence of the moth, 
the whole pupa becomes dark greyish brown. The eyes, 
wings and legs are distinctly visible, the legs being free, 
i.e. it is possible to lift them away from the body without 
previously cutting the integument of the pupa. 

The surface of the pupa is smooth and has a greasy 
appearance. 
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Pupae vary in size according to the sex of the moth, those 
of the males being the smaller. They measure 9—11 mm. 
to 15—17 mm. in length. 


The Moth. 

The moth, (Plate 1 fig. 7) is a somewhat robust insect, 
having a wing expanse of 30—35 mm. The forewings are 
brownish and somewhat glossy and they have a broad, some¬ 
what indefinite dark brown transverse band near the apex and 
a narrow brown diagonal stripe. The hind wings are of a 
unicolorous paler brown. 


Life Cycle. 

The life cycle of S. nit eras has not been completely worked 
out, but it is thought that it occupies a period of 0—7 weeks. 
Twenty five to twenty seven days is the duration of the pupal 
stage. 

In captivity the larvae do not thrive well, and frequently, 
even when it has been possible to keep them alive until they 
have spun cocoons, many of them dry up or decompose before 
pupating. 

Isolating them in individual cages may yield better re¬ 
sults, for, it is probable, that the larvae are able to inflict 
injuries on each ether by contact with each other’s spines. 

From observations made in the field, it would appear 
that there, is some overlapping of broods, since larvae in all 
stages of development have been seen at the same time. 

It is important, therefore, that frequent inspections of 
all areas be carried out. 

The life cycle of the parasite referred to is of approxi¬ 
mately the same number of days as that of S . niten*. 

Mechanical Conteol. 

Handpicking the larvae and cocoons is considered the 
most efficacious means of ridding a plantation of this pest, 
when it is confined to palms up to about six years of age. 
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When dealing with very young larvae, it will be found 
that squashing them in situ will be more practicable than 
picking them. It must, of course, be borne in mind that the 
hands of persons employed on this work must be adequately 
protected, from the poisonous spines of the larvae, by bind¬ 
ing with strips of rag. 

Larger larvae may be dislodged from the leaves with a 
stick or a pair of tweezers, and, when Ihe tins, with which 
the collectors should be provided, are full, the contents should 
be destroyed by burying in the soil. 

The problem of control presents greater difficulties when 
the attack has spread to mature palms. The employment of 
children armed with long sticks to knock off the larvae, has 
been tried, but, this method is cumbersome and liable to in¬ 
flict much damage to the leaves. 

As an improvement on this, it is recommended that long 
bamboo poles, to which a rough brush is fixed, be used to 
brush off larvae, which, undoubtedly, would be injured in 
the process, and would be unable to regain the palms from 
which they had fallen. 

The brush pari of this implement could be constructed 
from material at hand, such as coconut husk fibre 

The systematic collection of cocoons is of immense value 
in reducing the numbers of the pest, and can be allotted 
with advantage to women and children. Where there are 
dense cover crops however, the task is more difficult, as suita¬ 
ble places under which the larvae pupate, are provided. 

Collected cocoons should not be destroyed. The reason 
for this is set forth under the section “Biological Control”. 

Spraying with a lead arsenate solution, mixed in Ihe pro¬ 
portions of 2 to 3 lbs. to 50 gallons of water has proved effec¬ 
tive, but it is not favoured as a control measure, owing to 
cost, the length of time taken to spray a comparatively small 
area, and to the necessity of expert supervision. 

Again, spraying can be really efficacious only when one 
is dealing with young palms, unless a very powerful type 
of sprayer be used, but then, the difficulties in negotiating 
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the crossing of drains with a machine of this type would be 
insurmountable. 


Biological Contkol. 

The larvae of S . nitens are attacked by several parasites, 
one of which, a large grey and black fly, known as Chaetexo- 
rista javana B.B., (Plate 1 figs. 8, 9) is not unlike a 
“blow fly”. 

Chaetexorista javana , (Diptera, Tachinidae) was first des¬ 
cribed by Brauer and Bergenstamm (Denksehr JL Akad. Wiss 
Wien* Lxi p. 616) in 1894 and a further description of the 
adult, as well .as a description of the puparuim was made in 
1925 by Bezzi (11), from material submitted by the Entomo¬ 
logical Division of this Department. 

This fly, if encouraged, will, no doubt, prove a valuable 
ally in combating the pest. As a check on S . nilen* feeding 
on tea in Java, it has proved itself efficient (12). 

This fly deposits eggs on all stages of the larvae of S. 
nitens . The maggot on hatching bores through the skin of 
its host and feeds on the nutritive fluids of the body. Finally 
the S . nitens larvae succumbs, but not as a rule before spin¬ 
ning its cocoon. 

The maggot of the fly then pupates, and, in the space 
of two to three weeks the adult fly emerges by pushing off the 
cap at one end of the cocoon, in the same manner as the 
moth would do. 

As previously mentioned, therefore, collected cocoons 
should not be destroyed, but should be placed in a single 
layer in trays covered with wire gauze having a mesh of 
about 5 mm. The moths emerging from non-parasitised 
cocoons will be prevented from escaping from the trays owing 
to the smallness of the mesh of the gauze, whereas the para¬ 
sitic flies will have no difficulty in doing so, and thus will 
be free to carry on the work of destroying other larvae. As 
a substitute for gauze which may be hard to obtain, with a 
5 mm. mesh, sheets of tin suitably bored will be satisfactory 
for covering the trays. 

Trays which are utilised for this purpose should be sup¬ 
ported on trestles, the legs of which are placed in tins contain* 
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ing water to which is added some kerosene or disinfectant. 
By this means, the trays are isolated from the attacks of ants, 
which, while destroying moths, will also destroy freshly 
emerged parasites, and by so doing will defeat the object of 
the scheme. 


It is also necessary to protect the trays from sun and 
rain by constructing a shelter with a corrugated iron, or 
palm leaf roof. 

Up to the present, no parasite of the ovum has been 
discovered. 

Insectivorous birds, or birds which are more or less 
omnivorous such as crows and mynahs should be encouraged 
(13). One species of mynah (Acridotheres javanicm Cab.) is 
reported from Java as feeding on S. nit eng pupae (14) possibly 
therefore, the local species Aethiopgar fvscvs lorquntvs Rob, 
and Kloss (15), may be reckoned as a bird to be encouraged. 

In the field, rats destroy a large number of cocoons, and 
they have been disturbed in the act of removing cocoons from 
trays, of which the construction was slightly defective. Ants 
also will penetrate freshly constructed cocoons and destroy the 
occupants. 


Fungoid diseases appear to be responsible for the destruc¬ 
tion of large numbers of larvae, but more information regard¬ 
ing them is required before they can be utilised as methods 
of control. 


An examination of two thousand cocoons (about a tenth 
of the number collected on one estate) gave the following 
figures: — 


Cocoons 
from which 
moths had 
emerged. 

1114. 


Cocoons 
containing 
dead larvae. 

543 . 


Cocoons 
containing 
dead pnpae. 

141 . 


Parasitised. 

202 . 


A smaller number of cocoons collected on another estate 
gave the same percentage of parasitization. 


The larvae found dead were invariably covered with fun* 
goid growths, the pupae only occasionally so, and the cocoon 
itself was usually damaged, having apparently been eaten 
through by ants before it had hardened. 
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Parasitization, as will be seen from the figures given 
above, is responsible at present for a comparatively small per¬ 
centage of deaths, but, the writer is confident that a far 
greater percentage will be obtained, if the scheme of parasite 
breeding and liberation is carried on without intermission. 
In Java, parasitization in one instance reached the high figure 
of 88% (10). 


SUMMAHY. 

Notes on and descriptions of the early stages and of the 
adult of S. nitens Walk, and of a parasite Chaetexorista 
javami'l&.lA. are given. 

This ‘‘nettle caterpillar** pest of coconut palms has in 
creased in numbers in recent years in the Hagan Dal oh dis¬ 
trict. 

It has also extended its range in some places from young 
palms to mature palms. 

This spread is thought to take place partly from 
“supplies** planted in mature areas. 

The Coconut plantations in the Malay Reservation on 
the South side of the Teluk Anson—Bagan Datoh road are 
only very slightly attacked. 

Systematic collection of larvae and cocoons, and the 
breeding and liberation of parasites are considered the most 
efficacious methods of control. 

Conclusion. 

The writer wishes to express his thanks to all Managers 
and Assistant Managers of the Estates or which these obser¬ 
vations were made, for their help and hospitality. 
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Explanation op Platk. 

Figure 1. Ova on pinna of Coconut. 

„ 2. Larva a few days old. 

„ 3. Full grown larva, 

i, 4. Cocoon. 

„ 5. Cocoon from which moth has emerged. 

„ 6. Pupa. 

„ 7. Setora nitens , Walk. Female. 

„ 8. Puparium of Chaetexorista javana B. and B. 

„ 9. Chaetexorista javana . B. and B. 


(All figures enlarged.) 








The Periodic Harvesting of Tuba Root. 
(Derris elliptica, Benth.) 


C. D. V. Georgi, 

Ag . Agricultural Chemist 

and 

E. A. Curtler, 

Assistant Agriculturist . 

Introductory. 

The growing use of tuba, Dcrris spp., as an insecticide 


has resulted in an increased interest being taken 
tivation of this crop in Malaya. 

in the cul- 

The exports from the Federated Malay States 
past three years are as follows:— 

during the 

Year. 

Amount. 

(lbs.) 

Value. 

$ 

1926 

54,548 

24,175 

1927 

79,065 

39,942 

1928 

80,263 

27,357 


Tuba is also being cultivated to a considerable extent in 
Johore, the estimated planted area for the year 1928 being 
2,000 acres. 

Two species of Derris are commonly cultivated, namely 
D . elliptica , Benth., frequently referred to locally as “tuba 
puteh,” and D . malaccensis , Prain, known as “tuba merah.” 

Although the differences between these two species a.e 
not very marked the following are distinctive vegetative 
characters. The undersides of the leaflets and petioles of 
D. elliptica are softly hairy, whereas those of D. malaccensis 
are glabrous. Further, the undersides of the former are 
usually greyish in colour while those of the latter are light 
green. The young foliage of D. malaccensis is bright red* 
brown. These colour characters are probably the origin of 
the Malay names of the two plants. 
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Since it is well-known that the toxicity of tuba root, 
measured by the amount of ether extract, varies according to 
the age of the roots an investigation on both species is being 
carried out jointly by the Agicultural and Chemical Divisions 
in order to ascertain firstly the extent of these variations and 
secondly the optimum age at which the roots should be 
harvested. 

The present paper deals only with Derris elliptica , the 
plots of D. malaccensu not yet being ready for harvesting. 
It is hoped, however, to publish at an early date the results 
of some other experiments carried out on much smaller plots 
on the variations in the amount of ether extract from roots 
of the latter species. 


Field Experiment. 

Since tuba is interplanted frequently with some per¬ 
manent form of cultivation it was decided for comparative 
purposes to carry out the experiment by planting the crop 
with kapok (Ceiba pentandra). The total area of the block 
chosen was 5 acres, the soil being for the most part a dark 
coloured day-loam. Only 4 acres were employed for the ex¬ 
periment, the remaining acre consisting of an outcrop of 
lateritic soil on which the kapok and tuba had failed to make 
good growth. 


Planting. 

The tuba cuttings were interplanted between the kapok 
trees, which were spaced 20 feet by 20 feet square planting. 
The kapok trees had been six months in the 'field when the 
tuba cuttings were planted during September 1926. The 
tuba cuttings were planted in rows 3 feet apart and spaced 

3 feet apart in the rows. Five rows of tuba were planted 
between each row of kapok, running east and west, allowing 

4 feet between the outside rows of the tuba plants and the 
kapok trees. 

This planting arrangement gave 3,666 plants per acre 
compared with 4,840 if the tuba had been planted as a sole 
crop. 

The tuba stems were cut into lengths of from 16 to 20 
inches and placed in the soil in a slanting direction with 
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about two-thirds of the length of the stem below the surface. 
A percentage of the cuttings failed to take root and were 
supplied during favourable weather. 

Further experience at the Government Plantation, 
Serdang, demonstrates the fact that considerably better results 
are obtained by rooting the cuttings in nursery beds under 
light shade before planting in the field. By this method 
not only is a larger number of rooted plants ensured, tiius 
obviating the necessity of supplying vacancies, but the risk 
of failure from drought is reduced as the cuttings commence 
to grow within a few days of being transfeired. 

The block was kept clean weeded during the time of the 
experiment, no manure or lime being applied. 

Several of the plants flowered during February/March, 
1928, but as usual with D. elliptica none of the flowers set 
fruit. 


Harvesting . 

When the tuba root was nearing maturity, during June 
1928, arrangements were made to harvest an acre at 21, 28, 
25, and 27 months’ growth respectively. The method of cal¬ 
culating this area was to take 108 squares of tuba, enclosed 
by four kapok trees, as an acre. Further, the* method of 
harvesting was to divide the area into six groups of four 
rows, one row from each group being harvested at the con¬ 
clusion of each period of growth. Since the number of kapok 
trees planted along the total length of six rows was 108 each 
set comprised one acre. Errors from variation of soil were 
to a great extent eliminated by means of guard rows at either 
end of the block and the six repetitions in each group 
harvested. 

The first process of harvesting was to cut all stems and 
runners as close to the ground as possible and remove them 
to one side of the plot. The entire roots were then lifted, 
cleaned of soil and tied into bundles, which were- trail sported 
to the store and weighed. The weights of each harvest are 
shown in Table I under the heading of “Weight of fresh 
roots”. 

During the day the roots were placed in the sun to dry 
and sorted into “coarse” and “fine” roots at convenient times 
during the process of drying. 

The division of the crop into “coarse” and “fine” roofs 
was • somewhat arbitrary, the “coarse” roots being those 
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thicker than an ordinary sized pencil, while the remainder 
were considered as “fine”. The reason for this division into 
two classes is that/ the “fine’ 1 roots aie more acceptable on the 
London market, probably on account of the increased percen¬ 
tage of ether extract per unit weight of root. It appears that 
“coarse” roots are only acceptable when the “fine” roots are 
not offering. 

Drying was continued until tlio roots ceased to lose 
weight, the details of the various harvests being also recorded 
in Table I. At this stage, representative samples, each weigh¬ 
ing 25 lbs., were taken from both “coarse” and “fine” roots 
for analysis. 


Method of Analysis. 

The air-dry roots were cut into small pieces from \—£ 
inch long, the mass being- quartered until about 3 lbs. re¬ 
mained. This sample was ground in a laboratory mill until 
it was reduced to a coarse powder, which was quartered again 
until approximately f—1 lb. remained. This quantity was 
ground and sieved until the whole of the material passed 
through a 0.5 nuns. sieve. Weighed quantities of the fine 
powder were taken for .the determination of both moisture and 
ether extract. 

Since it is well-known that tuba root undergoes decompo¬ 
sition if heated for any period the moisture determination 
was made by drying the material over phosphorous pentoxide 
in vacuo to constant weight. 

The amount of ether extract was determined by treating 
the powder with ether in a Soxhlet extractor, at a temperature 
just sufficient to allow the ether to boil. When extraction 
was complete the solvent was distilled oft* and the residue 
dried to constant weight at 100°C. Although slight decompo¬ 
sition takes place by drying the ether extract in this manner 
and the results are therefore slightly low they will be com¬ 
parable, since the same method was used throughout the in ¬ 
vestigation. 

The results of analysis for both “coarse” and “fine” roots 
are recorded in Table IT. In all cases the figures represent 
the leverage of duplicate dete; ruinations. 



Yields of Tuba Root (Derris elliptica) at Varying Ages. 



December 1928 











Table II. 

Moisture Content and Ether Extract Content ot Fine and Coarse Roots of Tuba Root (Derris elliptica) 

of Varying Ages. 
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Remarks and Conclusions. 

* The figures in Table I indicate a gradual increase in 
yield in proportion to the age of the root, also that the yield 
of air-dry root is approximately 45 per cent, of the weight 
of fresh root. The moisture content of the air-dry roots is 
approximately 10 per cent. 

The results in Table II show that for the “fine” roots 
the maximum' figure for the amount of ether extract is obtain¬ 
ed with roots 23 months old, the figures showing definite de¬ 
creases for roots of greater age. In this connection it may 
be mentioned that the maximum figure for the amount of 
ether extract in less than that found for other samples of roots 
of D . ellipticn previously examined. 

The increase in the amount of ether extract for the 
“coarse” roots 27 months old compared with those for 25 
months is probably due to a general increase in the size of 
the roots, resulting in a greater proportion of roots which 
might be classed as either “coarse” or “fine”. 

A further table, Table 111, has been compiled from the 
results given in the two previous tables in order to ascertain 
the proportion of the weight of “fine” roots to total roots 
at varying ages, also the proportion which the calculated 
amount of ether extract for the “fine” roots bears to the 
total amount for the harvest. 

These points are of importance from an economic; stand¬ 
point, especially in view of the relatively slight decreases in 
the amounts of ether extract. For example, although the 
results in Table II show that the amount of ether extract for 
the “fine” roots is at its maximum after 23 months the figures 
in Table III show that from the point of view of agricultural 
practice it would be more profitable to delay harvesting until 
the roots are 25 months old, when both the. proportions of 
“fine” roots to total roots and of ether extract present in 
“fine” roots to that in total roots are at their maxima. 

Further, although the results show a definite increase in 
the yield of root by delaying the harvest until 27 months 
there is no corresponding increase in the total amount of 
ether extract. 



Proportions of Fine Roots and of Ether Extract from Fine Roots of Tuba Root (Dettis elliptica) 
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December 1928 - 27 . 1068 751 70 | 54.1 88.8 
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The yield of air-dry root obtained from one acre at 25 
month* is found to he 831 lbs. when the tuba is planted as 
an inter-crop, which corresponds to 1132 lbs. per am 1 when 
planted as a sole crop. This latter figure is considered a fair 
average yield. 


Summary. 

1. The present paper deals with an investigation regard¬ 
ing the variations in the amounts of ether extract of tuba 
root, Dorris elliptic *!, Benth’., of varying ages. 

2. The results show that taking both the yield of root 
and the amount of ether extract into account the optimum age 
for harvesting is when the plants are 25 months old. 

It ere i red for publication 1st Ainjvxt, 1020. 



The Oil Content of Malayan Estate Copra. 

C. D. V. Geobgi, 

Ag. Agricvltnral Chemist . 

Introductory. 

Reference was made in a previous number of this Journal, 
Vol. XVII, 1929, No. 5, page 127 to an investigation regard- 
iiig the present oil content of Malayan estate copra. 

This investigation was undertaken owing to reports re¬ 
ceived from London that the oil content of Straits copra was 
tending to diminish. Figures were quoted to the effect that 
while Straits copra formerly contained 66/67 per cent, of oil 
and yielded 63/64 per cent, of oil recent consignments had 
been found to contain 63/64 per cent, yielding only 60/6] 
per cent, of oil on treatment. Such a statement pointed 
therefore to the necessity of carrying out a series of analyst's 
to ascertain the present average oil content of the pioduct. 

Although a large proportion of the copra exported from 
Malaya is produced hy small cultivators it was considered 
advisable in the first instance to limit the investigation to the 
estate product on account of its greater uniformity. 

Methods of Analysis. 

- Arrangements were made with six estates distributed 
along the West Coast to forward at monthly intervals for a 
period of six months samples of their copra as exported. 
These samples consisted of pieces of copra drawn from the 
individual sacks before stitching, each sample weighing ap¬ 
proximately 5 lbs. 

The selection of average portions of copra for analyst 
must be carried out carefully owing to the difference in the 
oil content of the white meat and the brown testa, which 
renders it essential to take proportionate amounts of the two 
constituents. In the present investigation the sampling was 
carried out by trimming the individual pieces of copra until 
approximately rectangular portions of each piece remained, 
when a thin slice of the material was cut transversely from 
one side of each piece with a sharp knife. This method, 
although laborious, has given good results, since it is only 
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occasionally that the difference in oil content of duplicate 
determinations exceeds 0.5 per cent. 

The moisture content was determined by drying a weigh¬ 
ed amount of the thin slices for a period of 6 hours at a 
temperature of 100°C. The heating was not continued since 
in most cases it found that after this period the material had 
turned brown on the edges, indicating that slight decomposi¬ 
tion w f as taking place. Although therefore the figures may 
not represent the true moisture content of the material the 
results are comparable. 

The dried material was treated in a Soxhlet extractor 
with petroleum ether. The semi-extracted copra was ground 
in a mortar with a small quantity of ignited sand, the mixture 
being replaced in the extractor for further treatment to com¬ 
plete the removal of the oil. The petroleum ether extract 
was filtered, the solvent distilled off and the oil dried to con¬ 
stant weight. 

Moisture Content of Copra. 

The following table gives a summary of llie results of 
all the separate determinations for the samples examined from 
each, estate. In order to make the table as concise as possible 
only the minimum, maximum and average figures have been 
given. 


1 

Estate 

reference 

letter. 

No. of 
determina¬ 
tions. 

Moisture content (loss at 100 ft C) 

Minimum ! 
per cent. 

Maximum 
per cent. 

Average 
per cent. 

A 

12 

4.70 

6.45 

5.68 

B 

: a 

1 

4.KK 

6.51) 

5.77 

C 

13 

4.68 

8.75 : 

7.24 

1) 

10 

6.13 

8.43 

7.52 

B 

11 

0.52 

9.08 

7.56 

F 

i 

> 

6.83 

8.44 

7.60 

Total 62 

4.68 

9.08 

6.90 
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If the figures for all the separate determinations are 
divided into 1 per cent, groups, the first group having for 
its lower limit the whole number next below the minimum 
figure, 4.68 per cent, the various results can be grouped as 
follows :— 


Group. 

No. of 

per cent. 

determinations. 

4- 6 

7 

5- 6 

6 

6- 7 

19 

7- 8 

•19 

8- 9 

10 

9-10 

1 


Total 62 


The results of analysis show therefore that the average 
moisture content of copra as despatched from estates is ap¬ 
proximately 7 per cent. Further, the group table confirms 
this figure, since more than 60 per cent, of the determinations 
fall within the limits 6-8 per cent, approximately 00 per 
cent, of the determinations being within the group 6-7 per 
cent, and an equal number in the group 7-8 per cent. 

Oil Content of Corn a. 

The following table gives a summary of the results of tbe 
oil determinations for tbe samples examined from each estate. 
In order to make the table as concise as possible only the 
minimum, maximum and average figures, calculated on a 
moisture-free basis, have been entered. 





Oil content 


Estate 

No. of 

(calculated on moisture-free basis) 

reference 

determina- 







letter. 

tions. 

Miuimum 

Maximum 

Average 



per cent. 

per cent. 

per cent. 

A 

12 

118.152 

07.1*5 

65.87 

B 

a 

(>5.24 

67.16 

66.47 

C 

18 

(53.90 

67.27 

65.29 • 

D 

10 

02.29 

06.68 

65.45 

E 

11 

63.83 . ! 

66.88 

65.46 

P 

7 

63.45 j 

. i 

06.97 

65.64 

' Total 62 

62.29 

67.27 

65.61 
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If the figures for all the separate analyses are divided 
similarly into 1 per cent groups the results will he as fol¬ 
lows:— 


Group 

No. of 

per cent. 

determinations 

62-63 

1 

63-64 

5 

64-65 

14 

65-66 

14 

66-67 

25 

67-68 

3 


Total 62 


The results of analysis show that the average oil content 
of the samples examined, calculated on a moisture-free basis, 
lies between 65.5 and 66.0 per cent. This average figure is 
confirmed hy the group results which indicate more, than 6»d 
per cent of the results of analysis to fall within the group 
65-67 per cent, 22 per cent within the group 65-66 per cent 
and 41 per cent within the next higher group. 


Delation Between Moistfee \nd Ott, Contents. 

Although the figures for oil content have been calculated 
on a moisture-free basis, this being the most satisfactory 
method from a comparative point of view, such a basis is not 
practicable since copra as sold always lias a certain moisture 
content. Further, it will be realised that, other things being 
equal, from the point of view of oil recovery the lower the 
moisture content the greater will he the oil content, that is 
to say, the oil content varies inversely with the moisture 
content. 


The following table illustrates this point. Assuming that 
the oil content of the copra, calculated on a moisture-free 
basis, is 66 per cent the calculated percentages of oil in copra 
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in which the moisture increases from nil to 10 per cent, will 
be as follows: — 


jisture content 

Oil content 

per cent. 

per cent. 

Nil 

66.0 

1.0 

65.3 

2.0 

64.7 

3.0 

64.0 

4.0 

63.4 

5.0 

62.7 

6.0 

62.0 

7.0 

61.4 

8.0 

60.7 

9.0 

60.1 

10.0 

59.4 


The results show that with an increase of one per cent 
in the moisture content of the copra there is a corresponding 
decrease of from 0.6-0.7 per cent in the oil content. 


Remarks and Conclusions. 

The results of the investigation show that the average 
moisture content of estate copra is approximately 7 per cent. 
During the period of transit tliere will he a loss in weight due 
to further drying dependent for example on the conditions 
of stowage, time of transit and decrease in the humidity of 
the atmosphere. Further, the amount of decrease in weight 
will vary with the moisture content of the copra when des¬ 
patched. 

As far as can he ascertained the average moisture content 
of copra on arrival in Europe varies from 3 to 4 per cent so 
that, if the moisture content of the copra as shipped is 7 per 
cent, the loss in weight during transit will vary from 2 to 3 
per cent. 

As regards the oil content the results show that apart 
from seasonal variations the average figure, calculated on a 
moisture-free basis, is approximately 66 per cent. 

It is difficult to suggest a reason for the alleged diminu¬ 
tion in oil content, which is probably due to a variety of 
causes. For example, it is well-known that the oil oonteut 
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o{ the brown testa is considerably less than that of the white 
meat and it is possible that as a result of cultivation under 
local conditions the thickness of the testa may have increased 
with a consequent diminution in the oil content of the product. 
It is intended at an early date to commence a series of experi¬ 
ments to obtain information regarding the proportions of these 
two constituents. 


Summary. 

1. The paper deals with an investigation regarding the 
present oil content of Malayan estate copra. 

2. The results show that apart from seasonal variations 
the average oil content, calculated on a moisture-free basis, 
lies between 65.5 and 66.0 per cent. 

In conclusion the writer wishes to thank both the 
Managers of the various estates for their kindness in supplying 
the necessary samples and Mr. Gunn Lay Teik for carrying 
out the analytical work in connection with the investigation. 

Received for 'publication 9th August , 1929 . 



The Cobaltinitrite method for the Estimation of 
Potash with particular reference to soils. 


J. H. Djsnnet, 

Assistant Soil Chemist . 

In recent years much attention has been called to the 
estimation of potash by the cobaltinitrite reaction first dis¬ 
covered by W. Fischer in 1848. L 


Notes on Previous Investigations. 

Gilbert 2 in 1898 seems to have been the first to use this 
method for the estimation of potassium, though he used it 
solely as a means of separation of the potassium from other 
metals, subsequently dissolving in hydrochloric acid and 
reprecipitating as chloroplatinate or perchlorate. 

In 1900 Addie and Wood 3 proposed both a gravimetric 
and volumetric method for the estimation of potash by 
filtering the cobaltinitrite precipitate through a goooh crucible 
and weighing as sodium potassium cobaltinitrite or sub¬ 
sequently breaking up the complex with sodium hydroxide 
and estimating the sodium nitrite formed with potassium 
permanganate. At the same time they proposed a method for 
the estimation of potash in soils, by first precipitating the 
iron and alumina in the soil extract with sodium carbonate 
filtering off the precipitate, acidifying with acetic acid and 
subsequent precipitation of the potassium as cobaltinitrite. 

This method does not seem to have been taken up 
generally possibly owing to the fact that the authors indicated 
the difficulty of washing the precipitate. 

In 1909 Mary Cunningham and A. M. Perkin 4 in the 
course of work on organic cobaltinitrites remarked that the 
sodium potassium cobaltinitrite precipitation could not be 
recommended for the estimation of potash owing to the 
extreme difficulty of washing. “It can easily be washed 
once by decantation, on filling the vessel with water the 
precipitate settles very slowly and on the third washing shows 
a strong tendency to become colloidal. Finally it becomes 
almost impossible to filter satisfactorily.” 
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Hamberger 5 in 1915 proposed to estimate potassium by 
measuring the volume of the cobaltinitrite precipitate in a 
special type of centrifuge tube. A modification of this method 
has been used by Walker and Glicli foj* the estimation of 
potash in sugar cane juices. 

More recently in 1928 M.M, Leulier, Velluz and Griffon * 
published a summary of previous work, together with 
researches of their own ior the estimation of potash (between 
0.1 mg. and 5 mg.) from the biological side. They again 
proposed the use of the centrifuge for the separation of the 
cobaltinitrite precipitate, subsequently drying off* their preci¬ 
pitate with ether after washing with an alcohol, ether and 
acetic acid mixture. Finally they added sodium phosphate 
and estimated the nitrous groups with permanganate and 
iodine in the cold, thus elminating losses of permanganate 
by heating. 


Present Investigations. 

An examination of the cobaltinitrite method for the 
estimation of potash was carried out in this department, 
primarily with a view* to its application to the estimation ot 
potash in soils, it being recognised that estimation with 
perchlorate led to very widely varying results, while for 
routine work estimation as cliloroplatinate is far too expen¬ 
sive. For these reasons the Dutch authorities in Java have 
done little w r ith potash estimations. 

What seemed to be required therefore was a rapid method 
for the estimation of potash which at the same time should 
shew a good degree of accuracy. 


CoBALTINITHITE ItEAGENT. 

In the work to be described below the sodium cobaltini¬ 
trite reagent used was made up according to the formula of 
Walker and Glich 7 and was found to give very satisfactory 
results. 

(а) Cobalt Acetate Stock Solution .—125 grams of the 
pure salt (Co (CH 8 C00) 2 3H 2 0) dissolved in 400 
co. distilled water. 

(б) Sodium Nitrite Solution .—225 grams of the pure 
salt, dissolved in 400 ccs. distilled water. Portions 
made up when required. 



(c) Sodium Cohaltinitrite Solution for use .—100 cc. 
each of (a) and (b) made up to 430 ccs. with dis¬ 
tilled water. 12.5 ccs. glacial acetic acid is added 
and the whole, with occasional stirring, left to 
stand for 24 hours. It is then filtered and kept in 
a dark stoppered bottle. It has been found that 
the reagent keeps fairly well if unexposed to light, 
but not more than a week's supply should be made 
at a time. 


The Precipitate. 

As far as can be ascertained previous workers do not seem 
to have reported the fact that there two distinct types of 
sodium potassium cobaltinitrite precipitate of similar composi¬ 
tion which can be obtained by different methods of precipita¬ 
tion, though Addie and Wood 3 in their paper mention that 
potash should be present in a concentration of 0.5 to 1 per 
cent, in order to obtain a precipitate which settles readily. 

It was found that using a decinormal solution of KC1 
(K a 0 = 0.47%) a bright orange yellow precipitate is formed 
which settles very rapidly. With rather weaker solutions a 
bright orange precipitate is also formed, precipitation do«s 
not occur immediately as with decinornial solutions, but only 
on standing for some minutes. With still weaker solutions 
the precipitate is yellow. 

With normal solutions of KC1 an immediate precipitate is 
obtained, but in this case it is canary yellow in colour, similar 
to that obtained with the most dilute solutions. The colour 
of the precipitate does not depend necessarily on the concen¬ 
tration of the potash but in some cases on the concentration 
of other salts as well. If solid sodium chloride is placed at 
the bottom of a tube containing a decinornial solution of 
potassium chloride (which normally gives an orange precipi¬ 
tate) a canary yellow precipitate is also obtained. 

From microscopic examination it would appear that the 
differences of the precipitates obtained under differing condi¬ 
tions are due to differences in the size of the crystals obtained 
rather than differences of form. From very dilute solutions 
of potash the crystals obtained appear to be Of a fairly constant 
size (about 0.004 mins, in diameter) and cubic ip form. With 
d^normal solutions crystals of much the same size and ap- 
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pearance as those obtained with solutions of the centinormal 
order seem to be formed first. On standing a minute how¬ 
ever they appear to coalesce to form very well defined crystals 
cubifc in shape and about .016 mm. in diameter. 

In the case of normal solutions, solutions where the 
general salt concentration is very great, or in extremely dilute 
solutions where the canary yellow colour is obtained, the pre¬ 
cipitate appears to be colloidal except under very high power, 
when again the same cubic form can be seen. In this case 
however the size seems to vary considerably and lies between 
0.0015 mm. and 0.0007 mm. 

All three precipitates seem stable in form except for the 
preliminary coalescing with decinormal solutions and after 
standing for twenty four hours they do not shew any tendency 
to change. 

It was thought at first that differences in appearance, 
even in the presence of excess of the reagent might be due 
to differences in composition, but subsequent examination of 
the cobalt content disproved this. 

Not only is there a considerable difference in the appear¬ 
ance of the precipitates hut there is a very considerable dif¬ 
ference in the volume of the precipitate obtained (though not 
in weight) which seems to detract from the accuracy of centri¬ 
fugal methods based on the estimation of the volume of pre¬ 
cipitate obtained unless special precautions are taken that the 
concentration of other salts in the standard potash solution 
shall be the same as in the solution under examination. It 
has been found that the relative volumes of precipitate using 
decinormal and normal solutions of potassium chloride are 
between 1 to 3 and 1 to 4. 

The precipitates shew very great differences in their rate 
of centrifuging, the orange precipitate obtained from deci¬ 
normal solutions settles in about a minute at speeds of about 
800 revolutions, per minute even after several washings. The 
yellow precipitate settles fairly rapidly at first (as was pointed 
out by Mary Cunningham and, Mollwo Perkin) but after 
washing there is an increasing tendancy to remain in suspen¬ 
sion and as much as fifteen minutes are required to settle it. 
As would be expected with precipitates obtained from very 
dilute solutions, where the crystal size lies between that ob- 
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tained from decinormal and normal solutions the centrifuging 
time lies mid way between the two. 

From work earned out in this laboratory it appeared that 
centrifuging was certainly the surest and most convenient 
method for the separation of the potash precipitate from the 
mother liquors. 

The centrifuge tubes in use were made of ordinary pyrex 
test tubes* drawn out at the bottom to pear shape. This shape 
was found to help separation considerably, forming a pocket 
into which the precipitate could sink and this allowed the 
supernatant liquor to be poured off completely. 

The potash solution to be examined is poured into the 
tube first and the cobaltinitrite reagent added in considerable 
excess. The tubes are then allowed to stand for twenty 
minutes as it was found that although the precipitation is 
immediate for amounts of potash of the order of 2 milligrams 
and over with considerably smaller amounts the precipitate 
only comes down on standing. The tubes are then lightly 
corked and centrifuged until separation is complete and the 
precipitate well bedded down into the pear shaped depression. 
The mother liquor is completely decanted, replaced with 
water, the tubes thoroughly shaken up and recentrifuged. The 
washing is repeated a second time, the wash water again de¬ 
canted after centrifuging and the precipitate examined by the 
methods given below. 

It has been found that by centrifuging in this manner, 
getting the precipitate well bedded down each time of centri¬ 
fuging that a very complete separation is obtained, no subse¬ 
quent washing, drying or filtration being necessary Eight 
separations can be made at once and the whole operation com¬ 
pleted in 15 minutes. 

Ill applying the cobaltinitrite methods to soils in Malaya 
where large numbers of soils have to be operated on by semi 
skilled assistants it appeared essential that the final estimation 
of the potash should be made as simple as possible. It was 

* As no centrifuge capable of taking test tubes was available in the 
laboratory end none such could be found in any Of the scientific catalogues, 
one was built up of “Meccano” parts (obtainable from Meccano Ltd., Binns 
Road, Liverpool) and driven from a email electric motor by a 'belt. The taps 
to carry the tubes were mtode of galvanised sheet and were cotipled to the 
oentrifuge by Meccano chain. The apparatus had been found very satisfactory 
and of great general utility for the rapid settling of precipitates in teat tube* 
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decided therefore to try whether the complex precipitate could 
be broken up by decinormal sulphuric acid* and the excess 
of acid which had not combined with the metallic radicles 
titrated back to neutrality with decinormal soda used Brom- 
Thymol-Blue as indicator. 

From the results of over sixty estimations by this method 
it was found that 1 cc. N/10 KC1 was equivalent to 1.66 ccs. 
N/10 H 2 S0 4 which would appear to indicate that a precipitate 
K 3 Co (N() a ) s had been obtained. Subsequent estimations of 
the cobalt and the presence of sodium shewed however that 
the nornJal precipitate K._,NaCo (NO 2 ) 0 had been obtained. 
The difference therefore between a value of 1 cc. N/10 KC1 - 
1.66 CC N/10 H 2 S0 4 , and a value of 1 cc. N/10 KC1 = 2.5 
cc. N/10 H 2 S0 4 which should be obtained with K 2 NaCo 
(N0 2 ) 6 must be due to the presence of an acid set free during* 
the reaction. 

Examination shewed the presence of nitric acid in tin 1 
sulphuric acid solutiou in the equivalent amount. 

The reaction was also carried out in an atmosphere of 
00 2 and the gas evolved was collected over caustic soda. This 
was found to consist chiefly of nitric oxide. Collection 
over paraffin shewed the fact that either a certain amount of 
nitrogen peroxide is also evolved, or that, a small amount of 
oxygen is evolved and immediately combines wilh some of 
the nitric oxide. 

The method compares well with the permanganate one for 
amounts of potash up to 25 milligrams but for potash present 
in larger amounts it is better to take an aliquot for its estima¬ 
tion by either method. 

As 1 cc. of N/10 K s O is equivalent to 1.66 cc. N/10 
H 2 S0 4 or to 5.5 cc. N/10 KMn0 4 it is of course obvious tliat 
the latter reagent gives a greater degree of delicacy and 
should be used when the amount of potash present is of the 
order of 1 mg. 

Application to Soils. 

In applying the method to the estimation of potash in 
soil it was found that the proposal of Addie and Wood worked 
well even when, as happens in Malayan soils the.HCl extract 
may contain as much as 20% of iron and alumina and as 
little as 0.01 per cent, of potash. 
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The method they suggested consists in the precipitation 
of iron And alumina with sodium carbonate (a salt which is 
generally free from potash) with subsequent boiling and 
filtration of the precipitated carbonates, acidification with 
acetic acid and evaporation to a bulk of about 10 cc. (or such 
bulk as gives a K 2 0 concentration of about 0.5 to 1%). 

This has been modified to some extent in this laboratory. 
An aliquot of the hydrochloric acid extract equivalent to 10 
gins, of soil is neutralised as accurately as possible with 
sodium carbonate using an external indicator (the thickening 
of the precipitate near the neutral point with the large hulk 
of iron and aluminium carbonates obtained with local soils, 
is in itself sufficient indication.) The solution and precipitate 
is then made to some convenient volume and the whole 
centrifuged until separation of the iron and aluminium is 
complete. This centrifuging where the amount of precipitate 
is large saves a very considerable time in filtering and does 
not interfere with the accuracy of the estimation. After 
centrifuging, the whole or an aliquot of the clear liquor (the 
volume of which is measured) is evaporated as near to dryness 
as possible in a glass basin ,on the water hath, acidified with 
acetic acid and then treated with cobaltinitrite reagent in 
the ordinary way. It should be noted that with soils high in 
iron and alumina, the centrifuged liquor from which, will 
be high in sodium chloride may give the yellow precipitate 
instead of the larger crystalled orange one, and in consequence 
take longer to centrifuge. 

As iron and alumina carbonate are soluble to some extent 
a small precipitation of these substances occurs when jthe 
centrifugal liquor is evaporated to small bulk. These how¬ 
ever redissolve on addition of the acetic acid. 

Addie and Wood recommend the addition of acetic acid 
before evaporation; there is a subsequent precipitation of 
basic acetates which interfere to some extent with the potash 
precipitation. This is avoided by addition of acetic acid sub¬ 
sequently, the iron and alumina then being held on solution 
as the normal acetates. 

Ifc order to ascertain whether potash was occluded in 
the iron and aluminium precipitates a number of artificial 
soil solutions were made up Containing over 20% of iron and 
Aluminium chlorides and known amounts of potash added. 
Tw results obtained are given in the table. 
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With the idea of applying it to soils to a solution con¬ 
taining varying amounts of citric acid varying amounts of 
a N/10 solution of potassium chloride were added. The citric 
acid was then ^neutralised with sodium carbonate and the 
solutions evaporated to small bulk. Cohaltinitrite reagent was 
added and the potash precipitate centrifuged out in the 
ordinary way. The figures obtained are given in the attached 
table. 


Summary. 

The different precipitates obtained under different condi¬ 
tions by the addition of sodium cohaltinitrite solution'to a 
solution of a potassium salt a?e described. 

2. The use of a centrifugal method of separation of the 
potassium sodium cohaltinitrite precipitate recommended by 
other writers is strongly advocated. 

3. The absence of any necessity for further treatment of 
the cohaltinitrite precipitate after centrifuging previous to its 
estimation is. indicated. 

4. For rapid work where the highest degree of accuracy 
is not required and the amount of potash lies between 2 and 
33 milligrams the solution of the precipitate in sulphuric 
acid and subsequent titration with soda using brom-thymol- 
blue is suggested. With smaller amounts of potash or where 
a high degree of accuracy is required, the solution of the 
precipitate in acid potassium permanganate, subsequent addi¬ 
tion of excess of N/10 oxalic acid and back titration with 
potassium permanganate is preferable. 

5. A modified application of the cohaltinitrite method to 
poiash in soils recommended by Addie and Wood is describ¬ 
ed. 


6. The use of a larger centrifuge for the rapid separation 
of the iron and aluminium precipitate is advocated. 

7. It is shewn that the potash contained in a citric acid 
solution can be estimated by this method and it is suggested 
that this might be applied to the estimation of “available 
potash" in soils. 
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BY 

H. W. Jack, 
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and 

R. B. Jagoe, 

A ssistarti Econornic Batonist . 

The last few years have shown that the Oil-palm ran he 
grown as a profitable plantation crop in Malaya‘and that the 
extension of this new industry is assured, consequently an 
active interest is taken in this important crop by the Depart¬ 
ment of Agriculture. 

As is w r ell known, variation exists in all crops and plants 
and the present notes form a record of a preliminary study 
of variation in several characters of the fruits of the oil-palm 
which* may prove useful in the selection of good parent palms 
as seed suppliers for future plantations. 

The characters briefly surveyed in these notes embrace 
(i) weight of fruits, (ii) volume of fruits, (iii) weight of 
pericarp per fruits, (iv) v6lume of pericarp per fruits, (v; 
weight of nuts, (vi) volume of nuts, (vii) weight of kernel, 
(viii) weight of shell. 

All the fruits from which these data were collected were 
obtained from successive palms planted in 1922 in two ad¬ 
jacent rows on the Government Experimental Plantation at 
Serdang. 

Emits were supplied from individual palms in sample 
lota of 26 by the Agricultural Division of the Department of 
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Agriculture and most of the samples from each palm. were 
repeated two, three or more times, the repetitions being usual¬ 
ly at intervals of several months. 

The palms in one row (odd numbers) were artificially 
pollinated and those in the other row (even numbers) were 
not artificially pollinated. 

The data collected from artificially pollinated palms are 
shown in Table I and can be compared with those collected 
from palms which were not artificially pollinated and which 
are compiled into Table II. 

The figures in these Tables are taken from the records 
kept during the past two years but are given here to the 
nearest 5. The standard deviation is also calculated to the 
nearest 6 except for column 7 in which the nearest whole 
number is given. The co-efficient of variability is stated to 
the nearest 5%. Table Til shows how the calculations were 
made. The remaining Tables are omitted to save space. 

While most of the figures are derived from three sample 
lots (or seventy five fruits) further measurements from three 
or four more samples from each palm would have been desir¬ 
able in order to embrace variations due to seasonal causes or 
increased maturation (since the palms are not yet in full 
bearing) and to render the figures more accurate. * 

The present figures, however, form a useful indication of 
the variations in the population of palms under observation 
though the trees are not yet sufficiently mature to enable 
correlations between the various characters of the fruit and 
the yielding ability of the palms to be made. A similar but 
incomplete study on fruits from 600 palms on a local com¬ 
mercial estate has shown that the variations indicated in these 
notes very closely resemble those found on palms growing 
under strictly commercial conditions. 

The above tables (1 and II) from both naturally and 
artifilially pollinated palms disclose average relationships for 
the parts of individual fruits which closely approximate the 
higher figures given by the Chemical Division in the Malayan 
Agricultural Journal, Vol. XV. 1927, page 349. It might be 
noted that the several parts of the fruits are in the same pro¬ 
portions for both means of pollination. 
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TABLE I. 

Artificially Pollinated Palms. 



2 

3 

4 

5 

6 

7 



Palm No. 
at 

Serdang. 

Average 
weight 
per 25 
fruits 
in grms. 

Average 
volume 
per 25 
fruits 
in c. os. 

i 

Average 
weight 
of peri¬ 
carp 
per 25 
fruits. 

Average 

volume 

of 

pericarp 
per 25 
fruits. 

Average 
weight 
of nuts 
per 25 
fruits. 

Average 

weight 

of 

kernel 
per 25 
nuts. 

Average 
weight 
of 
shell 
per 25 
nuts. 

Average 
volume 
of 25 
nuts. 

1 

490 


285 

275 

K9 

38 

165 

175 

3 

550 

500 


340 

200 

38 


160 

5 

520 

1 

400 

880 

315 


85 

155 

145 

7 

035 

580 

395 

1 

400 

240 

51 


180 

9 

435 

405 

200 

265 

175 

35 

140 

140 

11 

405 

355 

255 



24 

125 

115 

18 


405 

285 

260 

175 

35 

140 

145 

15 


185 

; 

110 

120 

85 

16 


65 

17 


415 

275 

265 

195 

28 

170 

150 

19 

515 

470 

315 

815 

200 

38 

170 

155 

21 

555 

490 

845 

880 

210 

37 

170 

160 

28 

450 

410 


245 


42 


165 

•25 

470 

485 

290 

285 


48 

185 

150 

27 

480 

480 

290 

285 


86 

155 

145 

29 

175 

1 

95 

95 

80 

I 1B 

65 

65 

31 

365 

345 

235 

240 



100 

105 

33 

450 

410 

270 


180 

2.9 

150 

140 

35 


440 

385 

305 

175 

28 

150 

135 

37 

475 


275 

285 


38 

165 

155 

89 



250 

250 

195 

38 

165 

150 

43 



285 

.j_ 

285 

170 

31 

140 

180 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

Palm No. 
at 

Serdang. 

Average 
weight 
per 25 
fruits in 
grains. 

A verage 
volume 
per 25 
fruits 
in e! cb. 

Average 
weight 
of peri¬ 
carp 
per 25 
fruits. 

Average 

volume 

of 

pericarp 
per 25 
fruits. 

Average 
weight 
of nuts 
per 25 
fruits. 

Average 

weight 

of 

kernel 
per 25 
nuts. 

Average 

weight 

of 

shell 
per 25 
nuts. 

Average 
volume 
of 25 
nuts. 

47 

510 

495 

315 

805 

195 

38 

190 

160 

49 

490 

425 

2K0 

285 

180 

21 

155 

140 

51 

440 

385 

290 

265 

153 

19 

180 

120 

53 

400 

395 

290 

240 

140 

38 

105 

125 

55 

495 

425 

205 

270 

200 

30 

170 

155 

57 

535 

475 

345 

330 

190 

86 

155 

145 

59 

520 

41)0 

330 

340 

190 

23 

170 

150 

31 

410 

380 

215 

220 

195 

55 

1 10 

160 

33 

345 

300 

205 

190 

140 

34 

105 

110 

95 

540 

505 

330 

335 

210 

41 

170 

170 

97 

555 

485 

870 

335 

185 

84 

150 

150 

69 

320 

305 

185 

200 

135 

38 

95 

105 

71 

500 

470 

310 

315 

190 

82 

155 

155 

73 

335 

330 

215 

220 

150 

80 

120 

110 

75 

325 

325 

155 

175 

170 

39 

180 

150 

77 

305 

340 

225 

230 

140 

26 

115 

110 

79 

300 

280 

195 

170 

185 

33 

100 

110 

81 

385 

840 

200 

195 

185 

39 

150 

145 

83 

580 

510 

285 

275 

295 

95 

280 

235 

85 

450 

410 

230 

240 

220 

42 

176 

170 

Totals 

41 pal urn 

18225 

13910 

10905 

10805 

7820 

1401 

5920 

5805 

Means 


405 

205 





140 

Standard 

Deviation 


85 

65 

60 

m 

10 

80 

30 

Co-effici¬ 
ent of va¬ 
riability 

22 .& 

21 

24.5 

22.5 

21 

28.5 

21.5 

2llb 
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TABLE H. 

Naturally Pollinated Palms. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

Palm No 
at 

Serdang. 

Average 
weight 
of 25 
fruits in 
grams. 

i 

A veragt 
volume 
of 25 
fiuits in 
c. cs 

Average 

weight 

of 

pericarp 
per 25 
fruits 

Average 

volume 

of 

pericarp 
per 25 
fruits. 

Average 
weight 
of 25 
nuts. 

Ayerage 

weight 

of 

kernels 
per 25 
nuts. 

We rage 
weight 
of 

shell 
per 25 
nuts. 

Average 
volume 
of 25 
nuts. 

*> 

975 

8*0 

040 

615 

885 

60 

275 

265 

4 

715 

675 

450 

440 

2Slft 

50 

245 

235 

6 

415 

875 

210 

2l»ft 

205 

32 

170 

170 

10 

(!K0 

580 

125 

875 

255 

46 

210 

205 

12 

410 

8'-HI 

220 

225 

1 00 

48 

140 

165 

14 

590 

550 

880 

885 

210 

51 

160 

165 

2i> 

525 

4110 

800 

810 

i 

225 

37 

185 

180 

20 

575 

540 

800 

805 

185 

28 

155 

145 

28 

505 

550 

885 

885 

210 

86 

175 

165 

»•> 

875 

860 

| 

215 

200 

1 60 

41 

120 

160 

88 

520 

460 

840 

8 15 

180 

30 

140 

145 

40 

465 

445 

800 

820 

; 

1 65 

43 

125 

125 

44 

550 

515 

840 

845 

210 

46 

165 

170 

46 

605 

5 CO 

400 

400 

205 

28 

180 

160 

48 

680 

650 

485 

465 

245 

28 

215 

185 

54 

780 

650 

475 

445 

255 

42 

215 

205 

56 

600 

550 

855 

850 

245 

44 

200 

200 

60 

680 

575 

865 

865 

265 

87 

225 

210 

64 

: 

815 

745 

500 

400 

315 

56 

260 

255 

66 

700 

640 

400 

895 

800 

53 

250 

i 

245 

i 

68 

510 

480 

885 

840 

175 

44 

180 

140 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

Palm No. 
at. 

Serdang. 

Average 
weight 
of 26 
fruits in 
grams. 

Average 
volume 
of 25 
fruits in 
o. os. 

Average 

weight 

of 

perioarp 
per 25 
fruits 

Average 

volume 

of 

perioarp 
per 25 
fruits. 

Average 
weight 
of 25 
nuts. 

Average 

weight 

of 

kernels 
per 25 
nuts. 

Average 

weight 

of 

shell 
per 25 
nuts. 

Average 
volume 
of 25 
nuts. 

70 

550 

635 

330 

365 

220 

38 

180 

170 

72 

685 

620 

480 

455 

205 

53 

155 

165 

74 

430 

400 

245 

245 

185 

33 

155 

155 

76 

710 

610 

420 

375 

290 

50 

240 

235 

78 

325 

295 

185 

180 

140 

33 

105 

115 

80 

550 

515 

350 

355 

200 

44 

155 

160 

84 

510 

460 

270 

280 

240 

60 

180 

180 

8(5 

630 

560 

325 

325 

305 

54 

250 

280 

Totals 

29 palm* 

17080 

15655 

10465 

10345 

6615 

1250 

5860 

5310 

Means 

590 

540 

860 

355 

230 

48 


180 

Standard 

Deviation 

145 

120 

95 

95 

50 



45 

Ho-effi- 
eient of 
variabili¬ 
ty. 

24.5 

22 



21.5 

22 

27 

25 


I. Variation in Weight or Fruits. 


■(a) From artificially pollinated palms. 

Column 2 of Table I shows the average weights per sam¬ 
ple of 26 fruits from 41 palms planted in a row at the 
Government Plantations, Serdang. 

These weights are grouped in Table III which shows that 
the Standard Deviation is 100 grammes per sample of 25 
fruits with a mean weight of 445 grammes and that, there¬ 
fore, the Co-efficient of Variability is 22.6.. 

The Standard Deviation is the average deviation above 
and below the mean weight (or volume as the case may be). 
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and by. addition and subtraction gives the figures around 
which variation occurs on each side of the mean. By calcu¬ 
lating the standard deviation as a percentage of the mean, the 
Co-efficient of Variability is found. This co-efficient is a \ise- 
ful index of the amount of variation which may be found in 
any particular character for purposes of comparison with 
variations of the same or different characters in different or in 
the same palms. 

(b) From naturally pollinated palms. 

Fruits from 29 palms growing in the open pollinated row 
at Serdang were examined and the data gained thereby are 
tabulated ju Table If, column 2 of which shows the average 
weights per sample of 25 fruits. In this cn'se the standard 
deviation is 145 grammes for a mean weight per sample of 
590 grammes, and the co-efficient of variability is therefore 
24.5. 

Thus, for the naturally pollinated palms the variability 
in weight of fruits is slightly greater than it is for adjacent 
palms which are pollinated artificially. 

It may also be noted that the average weight per sample 
of fruits from naturally pollinated palms exceeds that for 
fruits from the artificially pollinated palms by over 32%. 

With regard to this difference in the size of the fruits it 
is perhaps unnecesary to point out that in the single row of 
palms which were artificially pollinated many more female 
flowers were reached by the abundantly sprinkled pollen 
causing many more fruits to set in the bunches of these palms 
compared with those in which pollination was not aided. 
There was, therefore, less crowding and more available food 
supply for the development of the individual fruits on the 
palms which were naturally pollinated as compared with the 
individual fruits on the artificially pollinated palms, ihough 
the total weight of fruit per palm was much higher in favoui 
of the latter. 

It must be borne in mind that these are young palms 
which only commenced to bear fruit in 192f> and that they are 
planted in a single line, whereas, had the palms been planted 
in the usual estate formation, the natural means of pollina¬ 
tion would have been greatly facilitated. 

In young oil-palms, variation in the fruits of artificially 
pollinated palms may possibly be a more reliable guide to 
inherent characters that the variation in the fruits of palms 
pollinated naturally and unevenly by chance pollen. 
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TABLE in. 

Variation in weight of Fruits from Artificially 
Pollinated Palms . 


a, 

s 

£ 

a 

Frequency. 

Mean. 

Deviation. 

(Deviation) 2 

F x d* 

645 

1 

= 445 

200 

40000 

40000 

545 

12 


100 

10000 

120000 

445 

18 

l 

0 

0 

0 

645 

8 


100 

10000 

80000 

245 

0 


200 

40000 

0 

145 

2 


800 

90000 

180000 


41 




SFd* = 420000 


Standard Deviation = / 2fd 2 = /420000 = 100 

y~TT VlT~ 

Co efficient of Variability = 8. I), x 100 = 10000 = 22.5%. 

M 445 

(b) Variation in weight of Fruit» from Naturally 
Pollinated Palme. 


Group. 

Frequency. 

Mean 

Deviation. 

(Deviation) 2 

Fxd> 

990 

1 

= 590 

400 

160000 

160000 

890 

0 


800 

90000 

0 

790 

2 


200 

40000 

80000 

990 

6 


100 

10000 ' 

60000 

590 

10 


0 

0 

0 

490 

5 


100 

10000 

50000 

390 

4 


200 

40000 

160000 

m 

1 


300 

90000 

90000 


29 




5Fd a = 600000 


Standard Deviation = _ f Sfd* = /600000 = 145. 

>ir~ V—nr 

Co-efficient of Variability = 8.0. x 100 * 14500 * 24.5%. 

M 590 





859 


The variations in the remaining characters are compiled 
into Table IV, which is self explanatory.. The standard de¬ 
viations and the co-efficients of variability having been de¬ 
termined similarly to those in Table III. 

TABLE IV. 

StTMMABY OF VaHJATTONS. 


(a) = Artificial pollination. (b) = Natural pollination. 


Character. 

Ha 

Min. 

NWK. 

Max. 

Mean. 

Standard 

Deviation. 

Co-efficient 

of 

Variability 

Weight of fruits 

r») 

175 

035 grms. 

445 grms. 

UK) grms. 

22.5 

it •• 

w 

325 . 

975 

590 

145 „ 

24.5 

Volume of fruits 

(a) 

ISO 

580 c.cs. 

405 c.cs. 

85 c.cs. 

21 

«> M t« 

no 

290 

8K0 

540 

|120 

22 

Weight of pericarp (a) 

90 

400 grins. 

205 grms. 

05 grins. 

24.5 

. 

(b) 

ISO 

040 „ 

300 

«•■> .. 

26.5 

Volume of pericarp (a) 

95 

400 e.oB. 

205 c.cs. 

00 c.cs. 

22.5 

. 

(h) 

ISO 

015 ,, 

355 „ 

95 „ 

26.5 

Weight of nuts 

(»> 

SO 

295 grms. 

ISO grins. 

38 grins. 

21. 

M 

(b) 

140 

335 

2HO „ 

50 „ 

21.5 

Volume of nuts 

(a) 

05 

235 c.cs. 

140 c.cs. 

3o c.cs. 

21.5 

>* *. »t 

(b) ; 

140 

205 

ISO 

45 „ 

25 

Weight of kernel 

(a) 

IS 

05 grms. 

34 grms. 

10 grms. 

28,5 

n t* tt 

00 

23 

00 

43 

10 

22 

Weight of shell 

(a) 

(15 

230 grms. 

145 grms. 

30 grms. 

21.5 

*• t» •» 

(b) 

105 

275 

185 ,. 

50 

27 


While the variations outlined in these notes merely form 
a preliminary survey of observations made on a comparatively 
small number of palms glowing under avenue conditions, fur¬ 
ther observations which are in progress will, in the opinion 
of the writers, show little material divergence from the varia¬ 
tions now shown. This opinion is based on the results of 
examinations (unpublished) of fruits from palms grown un¬ 
der strictly commercial conditions, and, therefore, no apology 
is tendered for publishing these preliminary notes on varia¬ 
tion in the characters of individual fruits from palms planted 
in an avenue. In the meantime, data derived from the ex¬ 
amination of fruits from a fair population of palms grown 
under commercial conditions, together with records if total 
fruit production per palm, are being compiled, 
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While the practice of pollinating young- palms in order 
to expedite crop returns is likely to continue, estates already 
recognise the inadvisability of continuing it unduly for phy¬ 
siological reasons, and, possibly, they may be influenced also 
by its effects on costs of collection of fruits. Experience 
seems to indicate that palms cannot long maintain the heavy 
rate of production of fruit resulting from artificial pollina¬ 
tion except where environmental conditions are particularly 
favourable, unless the palms are aided by the application of 
suitable manures. Thus, the question of policy as regards 
artificial pollination becomes essentially a problem of econo¬ 
mics, which must be tackled on all producing areas. 

Records of the total weight of fruits produced annually 
by each of the palms in the avenue to which the notes refer, 
are being maintained by Ihe Assistant Agriculturist and pul>- 
lished each year in the Malayan Agricultural Journal 

Received for 'publication 11th June, 1029. 



Variations in the Amount of Ether Extract of 
Tuba Root (Derris Malaccenais, Prain). 

C. D. Y. Geoegi, 

Ag . Agricultural (Jheuwtl. 

Inteoductory. 

An account was given in a previous number of this 
Journal, Vol. XII, 1929, No. 9, page SSJfi of an investigation 
regarding the variations in the amount of ether extract of 
tuba root, Derris elliptic" , Bentli., of different ages, reference 
also being made to a further series of e>peifluents being car¬ 
ried out with the other variety of tuba rool commonly culti¬ 
vated, D. malarcensis, Pram. 

It is to be noted that there are two forms of the latter 
species, differing in their habits of growth. One form is of 
an erect habit, while the other is low-growing. Both forms 
are under cultivation at the Government Plantation, Serdang. 

The present paper summarises the results obtained with 
the erect form which was obtained originally from Sarawak 
and is frequently referred to as Bern* tnalacremis (Erect 
Sarawak). 

In this instance the individual plots at Serdang were too 
small to allow of the figures being used as a basis for calcula¬ 
ting the results likely to he obtained when cultivating on a 
large scale and the investigation was therefore confined to a 
determination of the amount of ether extinct in the root at 
varying ages. 

It may he mentioned here that as a result of the increased 
ether extract content of the roots of this form of D . malacceuxix 
larger plots have now been laid down at Serdang on which it 
is intended to carry out a similar investigation to that already 
described for D. elliptica. 

Method op Analysis. 

The harvesting of the roots, the selection of “coarse” and 
“fine” roots, the preparation of the sample for analysis and 
the determinations of moisture and ether extract were carried 
out in a similar manner to that described previously for 
7). elliptica. 



Moisture Content and Ether Extract Content of Fine and Coarse Boots of Tuba Root (Derris nwlaccensis) 

of Varying Ages. 
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April 1929 .. 28 11.48 28.52 82.22 

Jam 1929 ... 25 5.46 24.84 26.34 

August 1929 ... 27 9.72 19.21 21.28 








The analytical results tor the various samples are shown 
in Table I. 

Remarks and Conclusions. 

The results of analysis show that the amounts of ether 
extract for both “fine” and “coatee*’ roots of this form of 
]), malaccensis are much greater than those for D. elliptica 
of similar age. For example, in the case of the “fine” roots 
the amount is on the average four times as great, while for 
the “coarse” roots 25 months old there is an increase of as 
much as eight times in the atnount of the ether extract, cal¬ 
culated on a moisture-free basis. 

The figures also show that similar to D, elliptica the 
maximum amount of ether extract for “fine” roots is. obtained 
after 23 months, roots of greater age showing a definite de¬ 
crease in this respect. The maximum figure for the “coarse” 
roots is also .obtained at the same age. 

Assuming that the amount of ether extract is a measure 
of the toxicity of the root the great difference in the figures 
for the two species points to the advisability of the establish¬ 
ment of standards for the valuation of tuba root based on the 
figure for the amount of ether extract. A premium should be 
paid for roots having a higher ether extract than the stand¬ 
ard and a corresponding deduction made for those giving a 
figure below the standard. 

It will be interesting therefore in due course to compare 
the yields of root obtained at varying ages since the results 
point to the probability of a greatly increased return per acre, 
provided the increased toxicity of the roots of this form of 
D . Malaccensis is recognised. 

Summary. 

1. The article deals with the question of the variation 
in the amounts of ether extract for roots of Derns malaccensis, 
(Erect Sarawak) harvested at different ages. 

2. The results of analysis show that the amount oi ether 
extract is greatly in excess of that obtained with D. elliptica . 
also that the optimum age for harvesting, as far as the above 
figure is concerned, appears to be when the plants are 23 
months old. 


Received far publication 16th September, 1929 . 



Pulasan and Rambutan Fate. 

C. 1). V. Oeobui, 

Ay. Agricultural Chemist 

and 

Gunn Lay Tein, 

Assistant Analyst. 

Intboductoby. 

Aj< account was given in a previous number of this 
Journal, Yol. X, 1922, No. 9, page 222 of an investigation 
regarding the analytical constants of some local oils and fats 
of minor importance. Among these were pulasan and ram- 
butan fats, which are obtained from the seeds of these well- 
known fruits. 

Both fruits belong to the genus Nephelivm (Natural 
Order Sapinduceae), the pulasan fruit being known botanical* 
ly as N. mutabile, while the rambutan is A . lajtpaceum. 

The results of the investigation showed that, while the 
analytical constants of the fats were in close agreement, the 
fat content of the pulasan seed was approximately double that 
of the rambittan seed the figures, calculated on a moisture- 
free basis, being 64.0 per cent, and 37.0 per cent, respectively. 

Tn view therefore of this wide variation in fat content 
and of the fact that enquiries were received recently regard¬ 
ing the possibilities of the commercial utilisation of the fats 
it was considered advisable to repeat the analyses.with fresh 
fruits obtained locally. 

Both pulasan and rambutan fats are interesting from a 
chemical standpoint in view of both the high solidifying 
points of the fatty acids and the high figures for their 
mean molecular weights. The latter indicate the presence 
of glycerides of fatty acids not usually present in vegetable 
oils and fats. 


Oil Content of Seeds. 

The seeds were extracted from the fresh ripe fruits, 
washed from adhering pulp and dried in the sun for one'day. 
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Both seeds are similar in appearance, being obovate in 
shape, and pointed at one end. Pulasan seeds are somewhat 
larger than rambutan, the former being approximately 1£ 
inches long, £—f inch broad and £—f inch thick, while 
the latter are approximately 1 inch long, | inch broad and 
£ inch thick. ' 

A thin whitish skin covers the kernel m both cases, the 
flesh of the kernel being yellowish-white in colour. 


The results of analysis of duplicate samples are shown in 
the following table :— 


Seed . 

Pulasan 

seed 

Rambutan 

seed 


grant mes. 

grammes. 

Average weight of seed 

2.5 

1.4 


per cent. 

per cent. 

Proportion of skin 

8.5 

5.6 

Proportion of kernel 

91.5 

94.4 


100.0 100.0 


Kernel. 



Moisture (loss at 100 C C) 

16.3 

16.9 

Oil (petroleum ether extract) 

62.7 

29.9 

Residue (by difference) 

21.0 

53.2 


100.0 100.0 


Oil (calculated on moisture- 



free basis) 

Nitrogen (on moisture-free & 

74.9 

36.0 

fat-free residue) 

5.4 

1.8 


Analytical Constants of Oil. 

The kernels were shredded and dried, passed between 
rollers and pressed hot in the small laboratory hand-press. 

Both fats are white solids at the ordinary temperature, 
melting at approximately 38°C to pale yellow oils. In each 
ease the fat has a faintly sweetish smell. 



The average results of duplicate determinations of the 
more important analytical constants are shown in the follow* 
ing table :— 


Pulasan 


Fat. fat. 

Specific gravity at 99 °C (water 
at 15.5°C » 1) 0.8588 

He tractive index at 40°C 1.4570 

Saponification value 194.5 

Iodine value (Wijs) 35.2 

Uusaponifiable (per cent.) 0.3 

Arid value 0.2 

Fatty Acids. 

Solidifying point (Titer value) 52.8°C 
Mean molecular weigtit 285.3 

Neutralisation value 196.6 

Iodine value (Wijs) 37.2 


Hamlmtan 

fat. 

0.8595 

1.4687 

194.9 

42.2 

0.5 

0.6 


56.9 °C 
291.6 
192.4 

44.9 


Hemahkk and Conclusions. 

As regards the fat contents of the two seeds the figures 
confirm the results obtained previously. 

The figures for the physical and chemical characteristics 
of the fats agree favourahly with those obtained previously 
and published by other investigators. 

Since the seeds are only available for a short period 
during the year and the trees are more highly esteemed for 
their fruit it is unlikely that either of these fats will ever 
be of economic importance. 

Either pulasan or rambutan fat could, how'ever, be used 
for edible purposes, while the high solidifying points of the 
fatty acids would render them both suitable in the manufac¬ 
ture of hard soap. 


Received for publication September 4th, 1929. 



A New Method of Drying Oil Palm Nuts 


C. 1). V, Ukohui, 

Ay. Ay ricu I i u ra I C he in ist. 

Introductory. 

Experiments have shown that in order to crack oil palm 
nuts satisfactorily in a nut cracker of the centrifugal type the 
moisture content of the kernels should not exceed 12-14 per 
cent. If the kernels have a higher moisture content the re¬ 
sult will be an increase in the percentage of both broken 
kernels and uncraeked nuts owing to the reduction in the 
moisture content of the kernel having been insufficient to 
allow of the necessary shrinkage in the nut. 

Our investigations have also shown that 1 lie moisture con¬ 
tents of both shells and kernels from freshly screened nuts 
from the centrifugal extractor are of the same order as in 
nuts from fresh fruits, the moisture content of the shells 
vaiying from 11 to Id per cent, that of the kernels from 2b to 
28 per cent. It is only occasionally that the figure for the 
moisture content of the kernels in nuts from the centrifugal 
extractor residue is less than the minimum figure quoted 
above. 

The above figures show therefore that in order to effect 
satisfactory cracking the moisture content of the kernel must 
be.reduced by approximately 50 per cent. Further, it will 
he realised that, since all this moisture must he transmitted 
through the shell, the problem resolves itself into a question 
of efficient and economic drying. 


Methods of Drying. 

On large oil palm estates flue gases from tbe boilers or 
sometimes from special furnaces are employed to heat con¬ 
tinuous rotary dryers for treatment of tbe nuts. The tem¬ 
perature of such a dryer is graduated from approximately 
200°C to 12Q°C, the moist nuts being fed into the hotter end 
of the dryer so that they are brought as rapidly as possible 
to a temperature at which they will commence to lose mois- 
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ture. The nuts cannot, however, be exposed to such an 
elevated temperature for any length of time without affecting 
the colour of the kernels, experiments having shown that by 
maintaining nuts at a temperature of 150'C for about 25 
minutes a proportion of the kernels turns brown. 

Such a method although giving satisfactory results is too 
elaborate and costly for use on small estates on which’ the 
usual practice is to dry the nuts for about 4 hours on an 
open kiln erected under a covered shed. The moist nuts are 
spread in a thin layer on iron sheets beneath which a fire is 
lighted, the nuts being turned over periodically in order to 
prevent the kernels from becoming overheated and developing 
a brown colour. 

The drying of nuts by this method is not particularly 
satisfactory since too much depends on the skill of the cooly 
in maintaining even firing, and the proportions of broken 
kernels and unbroken nuts observed in some cases in the 
mixture coming from the nut cracker show that the method 
is not altogether efficient. 

The method of sun-drying, which lias been adopted on 
some estates, is also not entirely satisfactory owing to the 
uncertainty of the weather. While good results are obtained 
during a dry spell, when the nuts can lie dried in 3-4 days, 
the accumulation of nuts during a wet spell causes delay in 
the recovery of the kernels. 

New Method op Drying. 

A new and simple method of reducing the moisture con¬ 
tent of the kernels has recently been brought to the notice 
of the writer by Mr. J. Nicoll, Manager of Hopeful Estate, 
Batang Berjuntai. This method, which has been in use on 
his estate for the past three or four months, has given satis¬ 
factory results and, since a considerable saving in both fuel 
and labour is effected, the method has much to recommend it 
for general use on oil palm estates. 

The method consists in stacking the moist clean nuts 
from the depulping screen for 10 to 12 days under a covered 
shed. During this period the pile of nuts becomes hot and 
a considerable amount of moisture is evolved whteh results in 
a reduction in the moisture content of the kernels. If a pile 
of nuts is examined after this period it will be noticed that 
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the nuts from the bottom of the pile to within 4-6 inches of 
the surface are dry and in many cases the kernels can he 
heard rattling in the shells when the nuts are shaken. The 
nuts to a depth of 6 inches from the surface are, however, still 
moist and must therefore be mixed with other nuts in the 
formation of a fresh pile. In this connection it is therefore 
suggested that it might be an advantage to stack the nuts 
in a space closed entirely except for ventilation holes for the 
escape of the moisture. 

It is important to note that the period of drying indicated 
above should not be exceeded. In some experiment !n which 
nuts have been stored for longer periods a large proportion 
of kernels has been found to be discoloured ' 

The nuts dried as described above crack easily, the ab¬ 
sence of both unbroken nuts and broken kernels being parti¬ 
cularly noticeable. 


Results of Analysis. 

The following table gives the results of analysis of two 
samples of nuts taken on different visits to the estate:— 


Serial 

Nuts from 
depulping screen. 

Nuts from pile 
stacked for 10 days. 

No. of 
sample. 

Moisture 
content 
of shells. 

Moisture 
content 
of kernels. 

Moisture 
content 
of shells. 

Moisture 
content 
of kernels. 


per cent. 

per cent. 

per cent. 

per cent. 

Sample 1 

18.1 

27.2 

12.5 

18.1 

Sample 2 

18.2 

26.6 

11.5 

10.5 


The results show therefore that the reduction in moisture 
content is more than sufficient to enable the nuts to be cracked 
satisfactorily in a nut cracker of the centrifugal type. 

In this connection it is also interesting to note that while 
the moisture content of the kernels shows such a considerable 
reduction the loss of moisture in the shell is negligible. 
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In order to ascertain whether any loss of oil occurred 
dutitig the process, two samples of kernels were analysed. 
The results, which are shown in the following table, show 
that the figures are normal and that there is no excessive ex¬ 
udation of oil during the period of drying. 


Moisture (loss at 100°C) 

Sample A 
per cent. 
11.8 

Sample B 
per cent. 
11.4 

Oil (petroleum ether extract) 

45.4 

46.0 

Residue (by difference) 

42.8 

42.0 


100.0 

100.0 

Oil (calculated on moisture-free 

basis) 

51.5 

52.6 

A small loss of kernel oil occurs, however, 

during the 


process of drying since if fragments of the broken shells are 
extracted with solvent the recovered oil contains traces of palm 
kernel oil as judged by the figure for the iodine value of the 
mixed oil. The loss of kernel oil is not serious, since it is 
only approximately equivalent to the amount of palm oil re¬ 
maining on the surface of the nuts. Further, judging by the 
colour of the extracted oil, it is possible that some of the oil, 
calculated as palm kernel oil, may be in reality traces of 
organic matter from the shell extracted by the solvent. 

Although during tbe process of drying there is a consi¬ 
derable evolution of moisture uo marked increase takes place 
in the acidity of the kernel oil. For example, on one oc¬ 
casion samples of the nuts were taken from both the bottom 
and centre of a pile and the acidities of the two samples of 
oil expressed in the small laboratory hand-press were found 
to be 0.12 and 0.19 per cent, of lauric acid respectively. 

Samples of the kernels have also been examined for dis¬ 
colouration, particular care being taken to note any kernels 
showing the slightest signs in this respect. In the case of 
one consignment 9 per cent, were found to be discoloured, 
m the case of another sample only 8 per cent. In view of 
the fact that in nearly all samples of kernels a small propor¬ 
tion is frequently found to be off-colour it is not thought that 
this relatively small increase is sufficient to affect the quality 
to any extent. 



Remarks and Conclusions. 


The results of the investigation indicate that the new 
method of drying affords a satisfactory and inexpensive meaiiB 
of drying oil palm nuts for cracking. 

No expense as regards the provision of a kiln or a dryer 
ift involved and, even though a small proportion of the kernels 
may he slightly off-colour, it is considered that the saving 
in both capital and upkeep charges will more than compensate 
for any small reduction in price that the buyers may offer on 
account of the kernels possibly falling below’ the somewhat 
vague description of fair merchantable quality. 

In conclusion the w f riter washes to thank both the Manager 
of Hopeful Estate for supplying the necessary samples and 
Mr. Gunn Lay Teik for carrying out the analytical work in 
connection with the investigation. 


• Received for publication September 13th , 1920. 



The Periodic Harvesting of Sisal Hemp. 

C. T). V. Geokgi, 

Ag. Agricultural Chemist, 

and 

E. A. Curtleh, 

Ass i start 1 Agriculturist . 

Introductory. 

An account was given in a previous number of this 
Journal, Vol. XII, 1924, No. 11, page 352 of the possibilities 
of the development of a sisal hemp industry in Malaya. 

It was shown that the plant (Agave sisala.ua, Perrine) 
was well suited to the conditions prevailing in the country, 
also that there was little difficulty in preparing a good quality 
fibre which would find a ready market, especially in view of 
the increasing demand for sisal fibre in the manufacture of 
binder twine used for the mechanical reaping of cereal crops. 

• 

Reference was also' made in the paper to various experi¬ 
ments that were being conducted with this crop at the Gov¬ 
ernment Plantation, Hordang. At the present time there are 
two 10-acre blocks on which cultivation experiments are being 
carried out, among the more important investigations being:— 

(i) A comparison between bulbils and suckers as plant¬ 
ing material. 

(ii) The determination of the most suitable planting 
arrangement. 

(iii) The optimum period for harvesting the leaves. 

(iv) The preparation of fibre for valuation and sale on 
the London market. 

The present paper concerns the third investigation and 
records the results of two years experiments as regards the 
variations in both the yield and tensile strength of fibre by 
harvesting the leaves at different intervals. 
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Planting. 


A portion of one of the 10-aere blocks referred to above, 
Plot D, Block 23, was used for the purpose of this experiment. 
The area is situated on flat land, the soil consisting of a clay 
loam overlying a sandy sub-soil. 

The area was planted during the latter part of 1924 with 
suckers obtained from mature plants. The suckers were 
planted in rows 8 feet apart and spaced 5 feet apart in the in¬ 
dividual rows. This arrangement gives 1089 plants per acre. 

It may be mentioned here that this is only one of several 
planting arrangements with which trials have been made at 
Serdang. In this connection the results to-date show that the 
most satisfactory method is undoubtedly a double row system, 
in which the plants are spaced alternately in close rows with 
a wide working space between each double row. Such an 
arrangement ensures not only a greater number of plants per 
acre compared with square planting but also provides increased 
facilities for cultivation ami harvesting. For example, square 
planting 10 feet x 5 feet gives 871 plants per acre, hut, with 
the close rows f) feet apart, the plants 5 feet apart in these 
rows and allowing 10 feet between each double row 1160 
plants per acre can be obtained, an increase of approximately 
33 per cent. 

During the whole period of growth the land has been kept 
clean-weeded, no manure or lime having been applied. 


Description of Experiment. 

The portion of the block selected consisted of 17 rows 
of 39 plants. This area was divided into 9 sub-plots, each 
consisting of 20 alternate plants in a row, the remaining 19 
plants being excluded from the experiment. There was a 
guard row between each row of 39 plants, while additional 
guard rows were included both on the sides and the ends of 
the experimental area. 

The 9 sub-plots were divided into 3 groups of 3 sub-plots, 
the groups being harvested at intervals of 2 months, 4 months 
and 6 months respectively. 

An indication of the general arrangement of the experi¬ 
mental area is given in the diagram on page 375. 
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Harvesting of Leaves. 

The experiment was commenced in June 1927 when the 
plants were approximately 2i years old. As a preliminary 
all mature leaves were removed from the plants throughout the 
block so as to ensure all groups being in the same condition 
as regards harvesting at the* commencement of the experiment. 

The various groups werfc harvested at the intervals indi¬ 
cated above, while the leaves from the plants in the guard 
row's were harvested at approximately f> months intervals, this 
period having been originally selected as the cropping period 
for the whole of the 10-acre block. 

The method adopted in selecting leaves for harvesting was 
to remove all those growing at an angle of 45° or less from 
the surface of the ground, an angle frame being used in the 
case of doubtful leaves. 

When harvesting a sharp knife was used so ns remove 
the leaf with a clean cut, thereby preventing damage both 
to the fibre near the end of the* leaf and the cuticle of the leaf 
above. Further, the leaves were always severed as close as 
possible to the stem in -order to ensure a maximum fibre con¬ 
tent. 


After cutting the leaves were bundled and weighed, spe¬ 
cial attention being given to these operations since in the case 
of this experiment the leaves had to be transported to the 
Department of Agriculture, Kuala Lumpur for the extraction 
of the fibre. 

Determinations of the average length and width of the 
leaves w T ere made by measuring 10 per cent, of those harvest¬ 
ed. The results, however, afforded no indication of a general 
increase in either the length or width of the leaf with an 
increase in age of the plant except that in the case of leaves 
from the plots harvested every 2 months there was a tendency 
for the length of leaf to diminish, doubtless as a result of the 
too frequent harvesting. This point will be referred to 
again later. 

In general it may be said that in the case of the other 
tw r o groups the average figure for the length was approximately 
48 inches, that for the width being approximately 4 inches 



876 


Diagram ok Experimental Area with Sisal Hemp at 
Government Plantation, Serrano. 
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Preparation and Testing of Fibre. 

The fresh leaves were crushed between a pair of smooth 
.rollers and treated in a raspador machine. The crude fibre 
was washed by hand in order to remove all particles of vege¬ 
table tissue. Further, in order to recover as large a proportion 
as possible of fibre from the leaf the residue from the raspador 
was also hand-picked, the leaf fragments being subsequently 
teased out by hand in order to recover the fibre. 

The fibre was dried in the sun, brushed and weighed. 

The figures for the yields of fibre from the separate groups 
during the two years of the experiment are recorded in Table 
I, ihe calculated yields of fibre per acre, based on the figures 
obtained for the groups, being added for purposes of compa¬ 
rison. 

For the determination of the tensile strength of the fibre, 
bundles of 20 strands were cut to a length of 1 metre, weighed 
and broken in a Scbopper testing machine. The length of the 
fibre between the jaws of the machine was fixed at 20 centi¬ 
metres, 3 determinations of the breaking load being obtained 
with each bundle. 

Sixty bundles of fibre, twenty from each sub-plot, were 
tested on the occasion of each cutting. 

The lesults are shown in Table IT, although in order to 
make the latter as concise us possible only the minimum, 
maximum and average figures have been entered. 


Hemarks and Oonoiatsions. 

With regard to the actual leaves harvested it is interesting 
to note in all cases during the second year of the, experiment 
the diminution both in the number of leaves and in the 
uverage weight of leaf. The decreases are particularly noti¬ 
ceable in the case of leaves from the plots harvested every 
two months and the figures confirm those obtained in respect 
of length. 



Yields of Fibre from Sisal Hemp Leaves at Government Plantation, Serdang. 
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TABLE II. 

Tensile Strengths of Sisal Hemp Fibre from Government Plantation, Serdang. 
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'Note .—The figures for the breaking strain have been calculated by dividing the amount of the breaking load in 

grammes by the weight in grammes of 20 strands of fibre. 
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Further, while in the case of the groups harvested at in¬ 
tervals of 4 months and 6 months there are considerable 
increases in the weights of fibre during the second year of the 
experiment there is an actual diminution in weight in the 
case of the group harvested at intervals of 2 months. This 
would appear to indicate that such an interval is too short 
to allow of adequate leaf development. 

The figures for the fibre contents show in all cases a con¬ 
siderable increase, amounting to approximately 50 per cent, 
during the second year of the experiment. 

With regard to the figures for the calculated yields of 
fibre per acre it must remembered that these; refer to practi¬ 
cally theoretical yields which would not be obtained under 
ordinary working conditions. The records of the figures for 
the different harvests show that the proportion of brushed 
marketable fibre varied from 80-90 per cent, of the total fibre 
content of the leaves and the figures in the last column of 
Table I have therefore been drawn up on a recovery basis 
of 85 per cent. 

The figures for the weight per unit length of fibre during 
the second year of the experiment indicate that while there is 
a considerable increase in the average figure in this respect 
for leaves harvested at 4 months and () months intervals, the 
average figure for fibre for leaves harvested at two montlis 
intervals remains the same, in fact the decrease in the mini¬ 
mum figure would appear to indicate that there is a tendency 
for the average figure to diminish. 

Similarly, the figures for the tensile strength indicate 
during the second year of the experiment a considerable de¬ 
crease for fibre from leaves harvested every two months, the 
figures for leaves harvested at four and six months intervals 
being approximately constant. 

A general consideration of the results to-date shows there¬ 
fore that the optimum period between harvesting is 6 months. 
In this connection it may be mentioned that as indicated pre¬ 
viously this period approximates to the length of the harvesting 
period originally selected for the 10-aere block under experi¬ 
ment. Further, it is found that if the leaves are left for a 
longer period a proportion of them is apt to bend over and 
become damaged. 



Summary. 


1. The present paper reuords tlie results of certain ex¬ 
periments carried out during the past two years at Serdaug 
with regard to the variations in both the yields and the tensile 
strengths of fibre from leaves harvested at diffesient intervals. 

\ 

2. The results to-date show that the optimum period bet¬ 
ween harvesting, judged by the figures both for yfeid and 
tensile streugth, is approximately 6 months. 

Under such conditions the estimated yields of market¬ 
able fibre during the two years of the experiment are 1360 lbs. 
per acre and 2030 lbs. per acre respectively. 

In conclusion the writers would like to record their ap¬ 
preciation of the share of the work carried out as regards this 
investigation by Mr. K. 0. Bishop, the former Ag. Agricul¬ 
tural Chemist, during the first year of the experiment. 


Received for publication 18th September , 1921). 
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Gambler aa a Catch-Crop with Oil Palm. 

C. D. V. Gboroi, 

Ag. Agricultural Chemist' 
and 

E. A. ClTRTLKK, 

Assistaat Agriculturist, 

Introductory. 

, Among possible catch-crops for cultivation with oil palms 
nmy he mentioned garobier {Vncaria Gamhir , Roxb.) with 
which an investigation is being carried out at the Government 
Plantation, Serdang. 

Since the experiments are still in progress the paper only 
records the yields of gamhier harvested to-date, special refer¬ 
ence being made to those obtained during a period of two years 
as a result of harvesting the plants at varying intervals. 

. Further, it is not yet possible to judge the ultimate effect 
of the catch-crop on the oil pillion, since the latter are lietween 
4 and 5 years old and have only recently commenced to bear 
fruit. 


Description op Experiment. 

The area for the experiment comprises one acre. Plot. G 
of Series 3, in a 4b-aere block of oil palms, Mock 21. The 
land is flat and the soil consists of a shallow clay-loam over- 
lying a sandy sub-soil. 

The oil palms were planted during the earlv part of 1925, 
28 feet, x 28 feet triangular, this arrangement giving 63 palms 
per.aeitt.; 
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The gambier was raised from seed planted in shaded nur¬ 
sery beds and transferred to the field during November 1926, 
when the seedlings were from 3 to 4 inches high. 

Three rows of gambier were planted in the avenues bet¬ 
ween the palms, the approximate width of an avenue being 
24 feet. The rows of gambier were spaced 6 feet apart, with 
the same distance between the plants in the rows. This 
arrangement 'allowed at least 6 feet, between either any two 
gambier plants or the outer row of gambier and the adjacent 
row of palms. 

Such a scheme of planting allows 828 plants per acre, 
compared with 1210 plants if the gambier had been a sole crop. 

A diagrammatic representation of Ibe plot, is given on 
page 383, 


Harvesting. 

No cultivation has Wn undertaken since the gambier 
was planted except routine weeding and the return of the 
primings as a mulch to the soil. 

Harvesting commenced towards the end of October 1920, 
that is rather less than one year after planting in the field. 

The method of harvesting is to top all main shoots as 
soon as they exceed 6 feet, in height and to remove ail side 
shoots, leaving only the pair of leaves next to the main shoot. 
An exception is made in the case of the side branch nearest 
the top of the main shoot on the outside, of the plant, this 
branch being left as a leader. 

At the commencement of the experiment the average 
number of stems was 6 per plant, but* at the close of tbe second 
year this had been reduced to 3 per plant owing to a certain 
number of stems having been removed from time to time. 

When harvesting gambier cutting should he delayed 
until the leaves are free from surface moisture. If the raoiaf 
leaves are stacked for even a short period rapid discolouration 
ensues with consequent deterioration of product. In the case 
of the present investigation therefore arrangements were made 
not to commence harvesting until between 11 a.m, and Umon 
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Diagram Showing Arrangement of Gammer. Interplanted 
with Oil Palms at Government Plantation, Sf.rdang. 

0 0 0 0 0 0 0 

A 1 . Gambier . 

0 0 0 0 0 0 

11 1 . Gambier . 

0 0 0 0 0 0 0 

P 1 . Gambier .. 

0 (I 0 0 0 0 

A 2 . Gambier . 

0 0 0 0 0 0 0 

B 2 . Gambier . 

0 0 0 0 0 0 

P 2 . Gambier . 

0 0 0 0 0 0 0 

A 3 . Gambier . 

(10 0 0 0 0 

II 3 . Gambier . 

0 0 0 0 0 0 0 

C 3 . Gambier . 

0 0 0 0 0 6 

0 = Oil palm. • = Gambier. 
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Pfuiodic Hah vesting. 

Since little definite information is available regarding the 
optimum period of harvesting it was decided in February 1927 
to utilise the plot for the additional purpose of ascertaining 
the variations in yields between harvesting after diffeient 
periods, those chosen being 3 months, 4 months and 6 months 
respectively. 

Since the gambier had been planted in 9 avenues and 
there were three periods of harvesting it was possible to anange 
for three groups to be liar vested at each period, a group eon* 
sisting of the three rows of plants between two rows of palms. 

The groups were so arranged that between any two har¬ 
vested after a given period there were always tw r o groups which 
w T ere due to be harvested after each of the other two periods. 
This is illustrated in the diagram referred to previously, the 
groups Al, A2, A3 being harvested after three months in¬ 
tervals, the groups Bl, B2, B3 after four months and the 
groups Cl, C2, 03 after 6 months. The object of this arrange¬ 
ment w r as to reduce possible effects of soil variations. 

After periodic liarvesting had been carried on for one year 
it. was found necessary to remove the two outer rows from each 
group in the plot owing to the gambier plants obstructing 
the development of the palms. 

The details for the numbers of the plants in the different 
groups and the figures for the annual yields of the fresh prim¬ 
ings are shown in Table I. 

Method of Extraction. 

A representative sample of 30 lbs of the fresh primings 
w r as weighed and despatched by passenger train from Kerdang 
to Kuala Lumpur. The bundle was received at the Depart¬ 
ment of Agriculture on the same afternoon, and the primings 
spread on the floor of the laboratory tilt the following morn¬ 
ing. The primings w r ero finely chopped and the mass weighed 
in order to ascertain the loss due to evaporation of moisture. 
The chopped material was then quartered and two samples, 
each weighing o lbs., taken for the determination of the 
gambier content. 

Tn this connection it may be mentioned that the average 
loss between the weight of the fresh primings and that of 



TABLE I. 

Annual Yields of Fresh Gambier Primings at Government Plantation, Serdang. 
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the chopped material the following morning was 20 |H5r cent. 
Further, it would appear that the moisture content of the 
fresh prunings is approximately 70 per cent. 

The sample of chopped material was boiled gently for 80 
minutes with 2 gallons of water in a steam-jacketed pan, the 
mass being turned over constantly during the process. The 
liquid was decanted through a coarse strainer and a further 
gallon of water added, the boiling being continued for 15 
minutes. The liquid from the second boiling was poured 
through the strainer and mixed with that from the first ladl¬ 
ing. The process was repeated a third time, one gallon of 
water being used and the boiling continued for 15 minutes. 
The exhausted prunings were thrown away and the hulked 
extracts returned to the pan and evaporated gently until rather 
less than 2 litres remained. The liquid was cooled, made up 
to 2 litres, filtered through a course paper and an aliquot por- 
tiou of the filtrate evaporated to dryness, the residue being 
dried to constant weight at 1()0°C. The average of the figures 
for the two samples was used as the basis for the calculation 
of the moisture-free gambier content of the material. 

It may he mentioned here that the method of calculating 
the gambier content .on this basis was adopted on account of 
the wide variations found in the moisture content of the 
marketable product. 

As pointed out in a previous article on the subject in this 
Journal, compare “Gambier (tturaria (jtunbtr), Its Extraction 
and Valuation”, B. J. Eaton and It. O. Bishop, Vol. XIV, 
No. 2, February 1926, page 87 the above method is not the 
most- satisfactory from the point of view of the preparation 
of first quality gamjbier. The reason for its adoption was, 
however, to follow as far as possible the method which would 
W Used on an oil palm estate w’liere the gambier was being 
cultivated as a catch-crop and where the management would 
t>e unwilling to incur a heavy outlay on an extraction plant. 

The results of the separate determinations for the samples 
examined from each group are given in Table II. In order 
to make the latter as concise as possible only the minimum, 
maximum and average figures have been shown. 

Remarks and Conclusions. 

The results of the investigation to-date show that unless 
the gambier is established at the same time as the oil palms 
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TABLE 11. 


Moisture-free Gambier Content of Fresh Cuttings from 
Government Plantation, Serdang. 



Interval 

Moisture-free gambier content. 

Group So. 

between 

harvesting. 

months. 

Minimum, 

per cent. 

Maximum. 

per cent. 

Average. 

Per cent. 

Average 
for series 
of groups, 
per cent. 

A. First year, 

Feb. 1927-Feh. 
1928, plants 1} 
—2] years ol<l. 

A! 

3 mouths 

0.6 

7.4 

6.9 1 


A2 

do. 

5.8 

7.3 

d.fi 

9.7 

A3 

do. 

0. 4 

7.9 

0.5 - 


Bt 

4 months 

3.2 

6,9 

9.6 ' 


B2 

do. 

9.4 

7.5 

7.<» J. 
| 

7.0 

BS 

do. 

7.1 

7.0 

1 

7.4 ) 


Cl 

9 months 

0.8 

0.7 

6.5 


C2 

do. 

0.9 

7.5 

! 

7.i 

I 

0.8 

CS 

do. 

0.3 

7.0 

1 

9.7 J 


15. Second year, 
Feb. 1928-Feb. 
1929, plants 2 J 
• — 3} years old. 

Al 

3 months 

6.1) 

6.0 

6.3 ^ 

i 


A2 

i 

do. 

6.1 

7.3 | 

1 

6.0 } 

0.1 

AS 

do. 

5.3 

7.2 

0.3 J 


in 

4 months 

0.1 

8.4 

7.2 


B2 

do. 

6.3 

7.9 

7.0 ► 

7.3 

[ 

BS 

do. 

6.5 

9.1 

7.8 J 


Cl 

0 months 

6.1 

6.2 

0.2 


02 

do. 

6.4 

6.9 

6.7 ► 

9.3 

j 

Cd 

do. 

5*6 

6.2 

5.9 
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a considerable proportion, amounting in the present instance 
to two-thirds of the total number of plants, has to be cut out 
at an early date owing to the gam bier obstructing the deve¬ 
lopment of the palms. 

Although therefore from the point of view of revenue 
from the catch-crop it would appear desirable to establish the 
gam bier before the oil palms this practice would entail an 
additional heavy charge for the upkeep of the catch-crop, also 
the presence of the gambier on the land would impede the 
planting of the palms. 

Further, the regular planting arrangement adopted in 
this experiment would in all probability be impracticable 
under estate conditions, although it is considered that the 
number of plants, 828 per acre, represents an average stand 
for gambier as a catch-crop under such circumstances. 

Although the differences between the weights of fresh 
primings for the separate years of the periodic harvesting ex¬ 
periment are not significant, the figures for the analysis of 
the extracts indicate an optimum period of cutting at intervals 
of about 4 mouths. It will be noticed that in l>oth years the 
yields of gambier are greatest in the case of the groups har¬ 
vested after this interval. 

A further table, Table III, is given in which flic figures 
for the calculated yields of moisture-free gauihier during the 
two years of the experiment have been entered. 

.In view of the fact that such a large proportion of the 
gambier plants was removed at the end of tbe first year of 
the experiment the results for the two years cannot be consi¬ 
dered comparable and the figures are therefore only of value 
from the point of view of recording the calculated amounts 
of moisture-free gambier for the series of groups during the 
individual years. 

In this connection also it may be of interest to record 
tbe calculated total yields of moisture-free gambier for the 
various series of groups from the commencement of harvest¬ 
ing operations. 



TABLE III. 

Calculated Annual Yields of Moisture-free Gambier at Government Plantation. Serdang. 
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Calculated yields of moisture-free gambier. 


Details of 
groups. 

Oct. 1926 
to 

Feb. 1 927. 

It*. 

Feb. 1927 
to 

Feb. 1928. 

lbs. 

Feb. 1928 
to 

Feb. 1929. 

* lbs. 

Total. 

lbs. 

Al, A2, A3. 

1)8. S 

808.2 

i 

90.9 

497.4 

mmmmmm 

96.5 

299.1 

114.7 

510.3 

Cl, C2, CS. 

95.0 

255.1 

97.1 

447.2 



Total for plot 

1454.9 


Tim figures in tlie ubove table indicate that 1 lu % cnleuhited 
amounts of moisture-free gumhicr for flu* diflerenl groups 
vary only from 447 to 510 lbs., the* total amount for the whole 
plot up to the conclusion of the second year of periodic har¬ 
vesting being approximately 1455 lbs. 

Although not coming within the scope oi this paper it 
may be of interest to. mention that assuming the gambier to 
have been planted as a sole crop the results of the periodic 
harvesting for the first year, during which period the plot 
contained the original stand of plants, indicate a total yield 
of fresh prunings amounting to approximately 19,5(H) lbs. 
(147 pieuls) per acre, which corresponds to a yield of approxi¬ 
mately 1330 lbs. (10 piculs) of moisture-free gambier per acre. 

It will be realised that.the figure for the amount of mois¬ 
ture-free gambier, which is based on the method of extraction 
previously described, approximates to a theoretical yield, 
which would not be obtained in ordinary practice. With such 
a comparatively simple process however it appears reason¬ 
able to assume that 90 per cent, of the soluble solids would 
be recovered, thereby reducing the figure for the yield of 
moisture-free gambier obtained under estate conditions to ap¬ 
proximately 1200 lbs. (9 piculs) per acre. 

Summary. 

1. The present paper records the results of an investiga¬ 
tion extending over a period of two and a half years regarding 

cultivation of gambier as a catch-crop with oil pal&u 






2. The yields of both fresh primings and moisture-free 
gambier obtained during this period are given. 

3. The results of a periodic harvesting experiment up- 
peurs to indicate that the optimum period for harvesting is at 
intervals of 4 months. 

4. The investigation is still in progress and further re¬ 
sults will be reported at the end of a further year’s wmk. 

In conclusion, the writers wish to reeord their appreeia- 
tion of the share of the work performed during the first year 
of the investigation hy Mr. It. O. Bishop, the former Acting 
Agricultural Chemist. 


Jteevieed for publication 17th (b lotter, Itt'Ji). 



Kepayang Oils. 

U. 1). V. Umuui, 

Ay. AyrivitItaml CItemint 
and 

UVNS liAY TkIK, 
Assistant, Analyst . 


Intiujductoky, 

i 

Kepayang is Hit* Malay name fur tlie oils obtained from 
(lie seeds of two different plants, Panyium ednle, lteinw. ami 
Uodysonia capniocarpa , It id ley. The former is a tall spread¬ 
ing tree belonging to the Naturul Order, Flaoourtiaceac, while 
Uodysonia capniocarpa is u forest creeper which belongs to 
the Natural Order, Cue urbitaceae. 

Panyium ednle is known as pokok kepayang to differen¬ 
tiate it from Uodysonia capniocarpa which is called akar 
kepayang, although according to Oimlette (1) the more correct 
name for the latter is akar klapayang. 

Accounts have been given in two previous numbers ol 
this Journal, Vol. II, 191*3-1914, No. *3, page 67 and Vol. XI, 
192*3, No. 2, page *39 of the oil from the Uodysonia species, 
the oil from Panyium ednle has not previously been investi¬ 
gated in the Department. In the second article referred to 
above the results of an analysis of a sample of fruits alleged 
to be Panyium ednle are recorded hut, since the oil content 
of the kernel was so low and there was insufficient oil for a 
determination of the physical and chemical characteristics, the 
figures must be regarded as inconclusive. 

Since a further enquiry was received recently regarding 
the possibility of the utilisation of kepayang oil on a com¬ 
mercial scale the investigation lias been repeated, authentic 
specimens of lw>th fruits lieing kindly supplied for the purpose 
by the Forest Department. 


(1) (iimlette J.D. Malay Poisons and Charm Cures, pajre MO. 
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Pokok Kkpayang (Panrjivm ednle, Reinw.) 

The fruits are oblong-ovoid in shape and vary from 7 
to 12 inches in length and 4 to 6 inches in cross-section. The 
fresh ripe fruit weighs from 3 to 4 lbs. The rind of the 
fruit is brown in colour, woody and wrinkled. 

The fruits mky contain from 20 to 30 seeds, which are 
embedded in a slimy pulp. This pulp darkens rapidly on 
exposure to air, doubtless owing to the presence of a hum in. 

The individual seeds are brownish in colour and approxi¬ 
mately triangular in shape, they are about 2 inches long. The 
veined shell is thin, tough and is approximately J inch in 
1 hickness. 

The kernel is white in colour but, similar to the pulp, 
darkens rapidly on exposure to air. 


Oil Content of Seeds. 


The results of analysis are shown in 

the following fable 

Seed . 

grammes. 

Average weight of seed 

14.4 

Average weight of kernel 

8.7 


per cent. 

Proportion of shell 

89.8 

Proportion .of kernel 

00.7 


100.0 

Kernel. 


Moisture (loss at 100°C) 

44.0 

Oil (petroleum ether extract) 

24.8 

Residue (by difference) 

80.7 


100.0 

Oil (calculated on moisture-free 

basis) 44.7 

Oil (calculated on whole seed) 

14.8 
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Analytical Constants of Oil. 

Owing to the small number of seeds available it was not 
possible to prepare by expression a sufficient quantity of the 
oil for the determination of the more important analytical 
constants. The kernels were therefore shredded, dried and 
solvent extracted with petroleum ether. 

The oil was yellow in colour and bad n somewhat pleasant 
odour. 

The average results of duplicate determinations of the 
more important analytical constants are shown in the follow* 
ing table. 

Oil. 


Specific gravity at 30?0 

(water at 16.5'°C = 1) 

0.9182 

Refractive index at 30 °0 

1.4660 

Saponification value 

... 196.5 

Iodine value (Wijs) 

... 108.8 

Acid value 

0.2 

Unrtnponifialde (per cent.) 

... 0.6 

Acifh . 

Solidifying Point (Titer value) 

... 20.4 

Mean molecular weight 

... 280.8 

Iodine value (Wija) 

... 111.1 


llF.MAKKR ANT> CONCLUSIONS. 

The results of analysis show that the oil content of the 
kernels, calculated on a moisture-free basis, is approximately 
45 |M*r cent., equivalent to about 15 per cent, on the fresh 
seeds. 

The figure for the iodine value of the oil indicates that 
the latter l>elongs to the class known as semi-drying oils. 

An interesting feature of the oil is that it is optically 
inactive. This is all the more surprising since the genus 
Puiigivm is closely allied to the genus Hyd nocar put, both be¬ 
longing to the same Natural Order, and -the optical activity 
of the oils from seeds of the genus Hydnocarput is well- 
known. 
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During the preliminary drying of the kernels an odour 
of hydrocyanic arid was noticeable. A wording to Gimlette 
(2) this has been observed by previous investigators, notably 
Greshoff, who showed the presence of a cyanogenetic gluco- 
side. In this connection also it may be mentioned that the 
toxic properties of the fresh seeds are well-known to the 
Malays who have been known to use both the freshly crushed 
seeds and the oil from such seeds as poisons. 

The presence of the glucoside would therefore cause the 
seeds to be regarded with a certain amount of suspicion, 
since special'treatment would he required to ensure tlie oil 
being non-poisonous. 

An additional interesting feature of the kernel is the pre¬ 
sence of a tannin causing an intense darkening of the material 
on drying. 


Aka U Kkimyinu (Ilorit/sonw rn jin torn vjtu, Itidley) 

The fruits are similar in shape to small melons, being 
approximately 0 inches in diameter and 4 inches high, A 
fresh ripe fruit weighs from 2 to 3 lhs. 

The rind of the fruits is dark greyish-green in colour and 
smooth, the surface being however marked by small globular 
depressions. 

The individual fruits contain from 4 to fi seeds, the latter 
being embedded in a slimy pulp. The fresh seeds form ap¬ 
proximately 20 per cent of the weight of the ripe fruit. 

The seeds are huff in colour, ellipsoid in shape and flat, 
the surface being marked by sunken veins. The shell is tough, 
woody and is approximately J inch in thickness. The seeds 
are about 3 inches long and from 14 to If inches wide. 

The kernels, which are covered with a thin layer of 
spongy tissue, are yellowish-white in colour, soft and oily. 


(2) Gimlette J,D, Malay Poison* and Charm Cares, page 202, 



Oil Content of Seeds. 


The results of Analysis are shown in the following table; 


Meed. grammes. 

Average weight of seed ... 29.0 

Average weight of kernel ... 9.(1 

per rent. 

Proportion of shell ... 55.0 

Proportion of spongy layer ... 12.0 

Proportion of kernel ... 33.0 


100.0 


Kernel . 

Moisture (loss at 100°C) . ... 4B.3 

Oil (petroleum ether extract) ... 35.7 

Residue (by difference) ... 18.0 


100.0 


Oil (calculated on moisture-free basis) ... 0G.5 
Oil (calculated on whole seed) ... 11.8 


Analytical Constants of Oil. 

The fresh kernels were dried in order to reduce the mois¬ 
ture content. They were shredded and the mass pressed in 
the. small laboratory hand-press. 

A faint odour of hydrocyanic acid was noticed during 
the early stages of drying, indicating the presence of a glueo- 
side similar to that present in Pimyhnn edvle. 

;. w The oil is light yellow in colour with a pleasant nutty 
odour. After standing for a few days a small quantity of 
stearin separates. 

The following table gives the average results of duplicate 
determinations of the physical and chemical characteristics pi 
the oil, the figures for the sample examined previously licing 
added for purposes of comparison. 
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Oil. 

Present 

Previous 

sample. 

sample. 

Specific gravity at 30 °C 

• 


(water at 15.5°C = 1) 

... 0.907 

0.922 20°C) 

Refractive index at 30 °C 

... 1.4613 

1.4094 (20°C) 

Saponification value 

... 201.2 

203.9 

Iodine value 

... fo7.1 

03.0 

Acid value 

... 3.0 

r*.o 

Unsaponifiable (per cent.) 

... 0.4 


Fatty Acids. 

Solidifying point (Tiler .vs 

ilue) 42.10 

! 40.8° V 

Mean molecular weight 

... 272.0 

272.7 

iodine value 

... 68.2 

01.9 


KkMAHKS AND OoNC’T.rSTONS. 


Tlie results of analysis show that the oil content of the 
kernels, calculated on a moisture-free basis, is approximately 
(Hi/) per cent. Tins figure compares favourably with that 
obtained on the previous occasion, 6T>.6 per cent. 

The figures for the physical and chemical characteristics 
of the oil and the fatty acids, which are in close agreement 
with those published previously, show that the oil is entirely 
different in character from that obtained from Ftniyimn eilule. 
The iodine value of the oil indicates that it belongs to the 
mill-drying class. 

Utilisation of Kepavang Otls. 

Since neither plant has been cultivated under estate con¬ 
ditions and there is no reliable information available with 
regard to the yield of fruit it is not possible to give an,idea 
of the economic possibilities. 

It is true that the oils are used by the Malays as a substi¬ 
tute for coconut oil for cooking purposes but, since the crop 
in each case is definitely seasonal and neither oil appears to 
possess any special feature to enhance its value, it is extremely 
unlikely that the cultivation of the crop on an estate scale will 
he undertaken. Further, it must be remembered that it would 
also he necessary to subject the kernels to special treatment 
before extraction in order to obviate the presence of any gluco- 
sidal principle in the oil. 

Received for publication September 30th , 1920, 




The Destructive Distillation of Coconut Shells 
and Oil Palm Nut Shells. 

0. i). V. (taontii, 

Afj. Agricultural Chemist 
and 

T. A. Bitkmct, 

Forest Chemist. 

The present paper describes certain experiments carried 
out at the Department ot Agriculture regarding the dcstruc- 
tive distillation of the shells of nuts from the coconut palm 
and the oil palm. 

The work was originally undertaken with the idea of 
investigating the possibility of utilising the surplus amounts 
of coconut shells on some estates but in view of the fact that 
the oil palm fruit contains a similar constituent it was decided 
to extend the experiments to include oil palm nut shells. 

With regard to the latter, surplus amounts ot this ma¬ 
terial aie never likely, to be available since oil palm nut shells 
constitute a valuable part ot the fuel supply lor the estate 
factory. 

When such materials are heated in a closed space in Ihe 
absence of' air decomposition ensues resulting in the formation 
of charcoal and in the e\elution of large quantities of volatile 
products which can be recovered only b\ lining an efficient 
retort and condensing plant. 

If charcoal alone is required it is sufficient to carbonise 
the shells in a stack or pit. The enclosed heap is fired and 
v\hen the shells are thoroughly burning the supply of air is 
cut off', carbonisation proceeding without further combustion. 
This primitive method is capable ot producing good charcoal. 

On certain coconut estates this method is simplified still 
further by merely throwing water on a burning heap of shells. 
This results, however, in a charcoal which is not uniform and 
is of an inferior quality. 

Coconut charcoal is used on estates as a fuel in suction gas 
engines, hut on account of the dust associated with the, char* 

398 



890 


coal special scrubbers are desirable to purify the gras before 
admitting to the cylinders in order to avoid pitting. 

Apart from this use there is only a very limited demaud 
for either of these charcoals, the two main uses being as de¬ 
colourising agents for liquids and absorbents for noxious 
gases. For example, during the Great War coconut shell 
charcoal was used on an enormous scale in the filling of res¬ 
pirators, but naturally this demand has now shrunk to very 
small limits. 

Description of Plant and Process. 

The plant in which the experiments % were conducted 
consists of a cylindrical iron retort closed by an iron door, the 
retort being mounted horizontally in a brick-work chamber 
and heated by the hot gases from the furnace below. 

^he retort is 3 ft. in length and 2 ft. in diameter and 
holds from 250 1o 300 lbs of material. 

From the top of the retort a horizontal pipe leads to a 
water-cooled vertical condenser, from which there is an asreml- 
ing pipe to carry away the non-condensible gases for com¬ 
bustion in the furnace. Such an arrangement suffices to 
recover all condensible products. 

When carrying out a carbonisation, distillation commences 
from 2 to 3 hours after firing and frequently continues for 
as long as 30 hours. At the commencement the distillate 
consists principally of water hut, as carbonisation proceeds, 
increasing quantities of other substances, partly in solution 
and partly in suspension, distil over with the water. Tar 
passes over in suspension during the later stages settling out 
when the condensed liquid is allowed to stand. 

The dissolved substances consist chiefly of acetic acid, 
methyl alcohol (wood spirit) together with much smaller quan¬ 
tities of more or less complex organic substances, for example, 
aldehydes and phenols. This crude liquid is usually termed 
pyroligneous acid. 

Treatment of Distillate. 

Although it will he realised that the separation of pure 
products from the distillate is a matter of specialised technique 
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it may be interesting to describe briefly the geneial method 
employed. 

After mechanical separation of the tar the pyroligneous 
acid is redistilled from a still in order to eliminate dissolved 
tar and tarry condensation products, the residue in the still 
being completely freed from acetic arid by the injection of 
steam. The redistilled liquid, which contains all the acetic 
acid and methyl alcohol, is neutralised with lime and partially 
redistilled to recover the methyl alcohol, leaving the acetate 
of lime in solution. The latter is evaporated to dryness in 
pans, the residue forming Die commercial product known as 
grey acetate of lime. 

To prepare acetic, acid this material is treated in a special 
still with sulphuric acid and the crude acetic acid distilling 
over further purified by rectification. 

The weak solution of inethyl alcohol is rectified, the re¬ 
sulting spirit being further purified by treatment with caustic 
soda. In this wa.v wood spirit, which is almost water-free and 
which contains no impurity other than a small proportion of 
acetone, can he recovered. A small quantity of wood oil 
tympanites during the rectification of the crude methyl alcohol 
solution Imt this oil'is of little importance. 

An outstanding feature of the tar is its fluidity due to 
the presence of much higher proportions of valuable liquid 
products than are found for example in wood tar. 

The tar is heated in an iron retort fitted with a condenser. 
Water held in suspension distils first, then a quantity of clear 
red oil, leaving a small residue of pitch, in the retort. The 
pitch has no value other than as fuel. 

The oil which consists principally of phenols, commonly 
described ns creosote, yields after purification with caustic 
soda an almost colourless liquid. 


Kksttlts of Experimental Distillations* 

The following table gives the results pf two distillations 
carried out in the experimental plant described previously* 
In order to make the table as simple as possible the figutes 
have been calculated to show the amounts of the various 
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duel# derived from 100 lbs. of shcdls although in both ruses 
the amount of material distilled was approximately 300 lbs. 


Nature of 

Product. 

.. 

Coconut 
palm shells. 

Oil [mini 
nut shells. 

Charcoal 

1 411.0 11 IK. 

1 

;t».4 lb*. 

Pyroligneous Acid 

! 2.88 gallons 

8.11 gallons 

Tar 

! 0.2(5 gallon 

0.48 gallon 

Pyroligneous Arid 

l 

j 


Acetic acid (calculated; ... 

-1.158 lhs. 

3.38 lbs. 

Methyl Alcohol 
(Wood Spirit) 

; j 

| 0.07 gallon 

o.d 1 gallon 

Tar 

i 


Crude creosote oil 

! 0.18 gallon 

0.19 gallon 


It must be understood that the above figures can only Im* 
regarded as a guide to the amounts of the various products 
that would be ordinarily obtained, these amounts being de¬ 
pendent hot 1 1 on tbe original moisture content of the shells and 
tin* manner of firing tin* retort. 


JlKstiurriois of Charcoals. 

Coconut eliarooal is hard and brittle; the outside surface 
is dull on account of the charred fibrous layer, but tbe broken 
surface is glossy. Pieces of coconut charcoal properly carbo¬ 
nised emit a ringing sound when dropped on a bard surface 1 , 
but imperfectly carbonised material found among tin* estate 
product gives a dull sound. Tbe specific gravity of coconut 
charcoal varies from 1.17 to 1.21, compared with 1.30 for the 
original shell (water =1). 

Oil palm nut charcoal resembles coconut charcoal exter- 
nally, but exhibits a much more glossy appearance when frac¬ 
tured. A remarkable feature of this charcoal is its high 
specific gravity which reaches 1.47 compared wdth 1.30 for the 
original shell (water ** 1). 




402 


ItK&1 AltKS AM) CONCLUSIONS. 

The results of the experiments show that coconut shells 
give a higher yield of charcoal than oil palm nut shells, which 
in turn give a higher yield than hard woods, such as mang¬ 
rove, the average figure for the latter being 25 per rent. 

Coconut charcoal offered for sale in the local market com¬ 
petes with imported and local mangrove charcoal. Some 
samples of estate coconut charcoal compare unfavourably in 
quality with the wood charcoal, although since coconut shells 
are in reality a waste product the resultant charcoal can he 
sold at a lower price. An improvement in the method of car¬ 
bonisation is therefore the only means of producing a charcoal 
of uniform superior quality. 

Although several hy©-products from the destructive dis¬ 
tillation of these shells can he recovered as described it is not 
suggested that these products can he marketed on a small 
scale. The initial cost of a plant would he considerable and 
further the same products are already being manufactured for 
export on a large scale in other countries. 

Apart from this consideration coconut shells form a valu¬ 
able source of supply of acetic acid, creosote for wood pre¬ 
servation, and wood spirit for use either as a denaturant for 
alcohol or in the preparation of pure methyl alcohol. 

Oil palm uut shells give a higher yield of creosote blit 
as stated before these shells are unlikely to be available in 
any quantity for destructive distillation. 

In conclusion the writers wish to acknowledge the assist¬ 
ance received from the Manager of Chersonese Estate, Kuala 
Kurau, Mr. H. Hansen of Teluk Merbau Estate, Sepang, and 
Mr. E. A. 0. Simpson of Elmina Estate, Sungei Buloh for 
supplies of material for distillation. 


Received for publication 2ht October , 1029 . 



Physomerus grossipes F. (Coreidae. Hemiptera- 
Heteroptera). A Peat cf Convolvulaceae and 
Leguminosae. 

BY 

N. C. K. Miulkb. 

I'ht/'SOmerit* yroxxipcx t\ a member of llu 1 family Coreidae*, 
of the Older Heniiptera-Heteroptera is an abundant species 
in Malaya wbeie il is found on Convolvulaceous uml 
Leguminous plants. ^ 

'Hie gregarious habits of this “bug” throughout the life 
e>ele reiuler it conspicuous, and, in addition, greatly facilitate 
eontrol. 

When it norms in large numbers, the damage caused by 
its metliod of feeding,- i.e. piercing the stems and sucking 
tbe juices—is eonsideiuble, for plants thus attacked, speedily 
wilt and wither, while fruits fail to develop, or decompose 
Indore reaching maturity. 

Distribution. 

This insect has been recorded from tlie following 
localities:— 

l)ist. Bengal; Calcutta; Moorshedabad, (I ml. Mus.); 
Sikhim; Assam; Margherita, (Atkinson Coll.); Khasi Hills 
(Chennell); Bombay, (Leith); Ceylon, (Dohrn); Nicobar 
Islands, Camorta (Coll Dist.): Burma; Metanja, Palon, (Fea); 
Malayan Archipelago (1). 

Host Plants. 


The following plants of which the Malay names of some 
are given in brackets, are attacked by both nymphs and 
adults.*— 

Morning Glory Ipomaea purpurea Hoth. Sweet Potato 
Ipomaea Batatax Lam. (Keledek), Ipomaea reptans Poir. 
(Kang Kong); Cow pea, Vigna Catjang Walp. (Kachang me- 
rail, K. panjang, K. tunge, K. perut ayam, K. puteli); Clitoria 
Termtea L. (Bunga hiru, Kachang telang) and French beau 
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Phascolus vulgaris (Kaoliang bunchis, K. pendek) (2). It* lias 
also lieen recorded on Citrus sp. (Limau), but the evidence 
of its actually feeding on this plant is not reliable. The writer 
lias frequently noticed, in the field, that P. grossipes will 
oviposit on plants which are definitely not its foodplants, and 
also on other objects such as tree trunks or wooden palings. 
Possibly therefore it has happened that this plant has been 
added to the list of previously recorded foodplants of 
P. grossipes merely because its ova have been found thereon. 

])esciui»ti<>>\ 

Crum. (Fig. 1.) When first deposited,ibe colour of the 
ovum is pale greenish copper, becoming dark bronze green 
shortly afterwards. 



Fig. 1. Ova. Natural size 1.00 mm. x 1.00 nun. 


The surface is shining and strongly reticulate, except near 
the micropylar area, where it is almost smooth. 

The shape is irregularly ovate. The ovum is flattened on 
the side in contact with the surface on which it is laid. The 
flattened surface has a feeble, longitudinal depression. 

Length 1.60 mm. width 1.0 mm. 

1st . in star Nymph. (Fig. 2.) Antennae ferrugineous, with 
the apex of each segment paler; apical segment with a dense 
pale brownish pubescence. 

Eyes, dark brick red. 

Vertex, clypeus shining olive green; ventral surface of 
head pale greenish amber; rostrum pale amber, with the apex 
of the segments dark brown; epicranial suture pale amW. 
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Tiota dark shining olive green, with the median suture 
pale amber; sternites pale amber, suffused with olive green. 

Segments 1, 2, and 3 of the abdomen dorsally greenish 
oehraeeous with a pale reddish suffusion, and a somewhat 
indistinct median longitudinal reddish stripe; remaining 
segments greenish orhraucous witlv il reddish or reddish orange 
suffusion. Dorsal plates brown. Segments 1 and 2 of the 
abdomen ventrally pale greenish oohraeeous; remaining seg¬ 
ments pale greenish oehraeeous with a faint .reddish suffusion; 
spiracular area reddish orange; spiracles ferruginenus. 



Legs pule olive green, irregularly suffused w ith dark olive 
green. 

Elongate, elliptical. Apieal segment of untennae fusi¬ 
form, finely pubescent; all segments of the antennae with 
scattered setae; basal segment feebly curved. 

Legs 1 moderately robust and setose; femora feebly tuber- 
culate on the anterior margin near the apex. 

Head and body feebly setose; pronotum with a median 
tubercle on the anterior margin; rostrum reaching to the 
middle of the posterior coxae. 


Total length 2.5 rimi. 
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Length of antennal segments. 

1. 2. 3. 4. 

.50 min. .70 mm. .05 mm. .75 mm. 

2nd. mxlar Xj/mjdi. (hig. 3.) Segments 1, 2 und 3 of the 
antennae shining black with the base ami apex narrowly pale 
ochraceous; apical segment black witli a fine pale brown pubes¬ 
cence. 

Jives dark red. 

i’lypeus, and antenniieroiis projections dark shining olive 
gieen; vertex ochraceous, with a faint reddish suffusion; 
epicranial suture dark olive green. 



Fig. 3. 2nd instar nymph. Natural size 3.00 mm. 

Pro and mesonotum ochraceous with a pale ochraceous 
median longitudinal suture and a faint olive green suffusion; 
metanotum shining dark olive green with the median suture 
pale ochraceous, and with the lateral margins ochraceous; 
median tubercle on pronotum shining black; pro and' rneao 
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sternum pale greenish ochraceous; m eta sternum shining olive 
green. 

Abdomen dorsally pule greenish ochraceous, with an 
oehruceous patch around the* dorsal plates, and with an irre¬ 
gular reddish inundation and suH'usion and a median longi¬ 
tudinal reddish stripe; connexivum ochraceous; dorsal plates 
shining black. 

Ventral surface of head ochraceous or greenish ochraceous. 

Ventral surface of abdomen ochraceous with a tine and 
irregular reddish maculation; spiracles dark ferrugineous. 

Nostrum pale greenish ochraceous with the apical seg¬ 
ment broadly suffused with dark olive gieen apically, and tin* 
remaining segments with a faint olive green suffusion apically. 

Coxae greenish ochraceous with the outer apical margin 
faintly reddish; trochanters shining oli\e gieen; legs dark 
greenish black. 

Similar in shape to the 1st. instar nymph. 

Total Length 3 mm. 

Length of antennal segments. 

1. 2. 3. 4. 

.85 mm. 1.10 mm. 1.00 mm. 1.00 mm. 

3r<L inxtar Nymph . (Fig. 4.) Immediately after eedysis 
the colouration of the nymph in this instar is, as follows.— 
Antennae, rostrum and legs violaceous. Head and body very 
pale violaceous. In an hour or so the nymph assumes tin* 
following colours. 

Apical segment of antennae dark ferrugineous: 1st. 2nd. 
and 3rd. segments of antennae shining dark blackish brown. 

Eyes dark crimson. 

Clypeus, antenniferous projections, anterior area of vertex 
shining black; posterior area of vertex light brown; epicranial 
suture whitish, with the lateral arms suffused with light 
brown; rostrum pale whitish brown, irregularly suffused with 
dark brown* 
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Tubercle on tbe anterior margin of tbe pronotum, black; 
pronotum pale reddish brown almost entirely suffused with 
black, and with the lateral and posterior margins black: 
median sulcus pale brownish white; mesonotum light reddish 
brown with a blackish ovate marking; median sulcus whitish 
faintly maculate with ferrugineous; metanotuni blackish, with 
the lateral areas pale reddish brown; median sulcus whitish, 
irregularly and somewhat faintly maculate with ferrugineous, 

Abdomen dorsally whitish, with the connoxivum pale 
reddish brown, tbe dorso-laterul area suffused with bluish 
grey, and the whole surface irregularly spotted with ferru- 
gineous; segmetits 1-4 and G and 7 with a moderately broad, 
ill defined median longitudinal terrugineons stripe; segments 
8, 1) and 10 dark brown; dorsal plates blackish with an orange 
and reddish orange suffusion on (he anterior margin; ventral 
surface of abdomen whitish, suffused with bluish grey and 
strongly and irregularly maculate with ferrugineous; 



Fig. 4. 3rd instar nymph. Natural size 7.00 mm. 


Rternifes whitish, suffused with pink. 

Legs dark shining blackish brown. Head, body, legs 
and uutenmic with scattered short setae many of which on 
the head and body are covered with a white wax like sub¬ 
stance. 

In this instar, the rudiments of the hemelytra and wings 
are perceptible, otherwise there are only slight differences bet¬ 
ween it and the preceding instar. The 1st, segment of the 


abdomen is well covered, laterally, by the developing wings, 
and the rudiments of the scutellum are to he seen. 

Total length. 7 mm. 

Length of antennal segments. 


1. 2. 3. 4. 

1.20 mm. 1.00 mm. 1.30 mm. 1.20 mm. 

♦ 

4th . institr Nymph. (Fig. ft.) Antennae and legs dark 
shining blackish brown. 

Eyes dark crimson. 

Head and dorsal surface of thorax and abdomen black: 
coimexivum pale reddish orange. 

Ventral surface of thorax and abdomen black, with a dull 
gloss; body strongly setose, most of the setae being covered 
with a white wax like substance. 



Fig. ft. 4th instar nymph. Natural size 7.90 mm. 

The rudiments of the liemelytra in this instar are well 
defined, and reach just beyond the posterior margin of the 
2nd. abdominal segment. The developing wings are almost 
concealed by the liemelytra. The tubercle on the anterior 
niargin of the pronotum is considerably reduced. 
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Total length 7.90 nun. 

Length of antennal segments. 

1. 2. 3. 4. 

1.60 mm. 2.30 mm. 1,90 mm. 1.70 mm. 

•5th. in*tar Nymph. (Fig. 6.) Shortly after ecdysis the 
antennae are violaceous; head dark greyish green; epicranial 
suture pale greenish; vertex with a median longitudinal pale 
greenish stripe before the epicranial suture. 



Fig. 0. 0th instar nymph. Natural size 12.50 mm. 


Eyes dark ferrugineous. 

Pronotura greyish with an orange suffusion on the pos¬ 
terior half laterally; median suture pale orange; mesonotum 
greyish with the median suture whitish; pm and mesonotu 
with an irregular red maculation, 
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Rudiments of hemelytra dark olive green, with the outer 
margins pale orange and the inner margins irregularly suf¬ 
fused with pale greenish ochraceous. 

Rudiments of wings dark olive green. 

Abdomen dorsally greyish; eoijnexivum orange; dorso¬ 
lateral area dark bluish grey; tubercles dark red; dorsal plates 
brownish orange. 

Sternites whitish with a tine reddish inoculation. 

Ventral surface of abdomen greyish, darker near con- 
nexivum; segment () to apical segment dark grey; tubercles 
dark red. 

After a few hours the colouration of the nymph becomes 
much darker dorsally. 

Ventrally the darkening is not so pronounced. 

The rudiments of the hemelytra reach almost to the 
posterior margin of the 4th. abdominal segment. The post¬ 
erior femora are more incrassato and tuberculate than in the 
pievious instar, and the tubercle on the anterior margin of 
the pronotum is absent. The rostrum reaches to the base of 
the 1st. abdominal segment. 

Total length. 12.50 mm. 

Length of antennal segments. 

1. 2. 4. 

2.00 mm. 2.00 mm. 0.10 mm. 2.00 mm. 

Adah. Male. (Kig. 7.) Antennae dark blackish brown: 
Eves dark brown. 

Head dark blackish brown with a faint and irregular 
light brown suffusion on the vertex; rostium dark blackish 
brown. 

Pronotum black with a median longitudinal light red¬ 
dish brown stripe which is more pronounced on the basal two 
thirds; lateral margins narrowly and almost entirely light 
brown or reddish brown. 

Seutellum black, with the apex light brown, the lateral 
margins dark brown and with a light brown median longi¬ 
tudinal stripe on the basal half. 
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Meso and metanota pale shining brown. 

Sternites blackish brown, with shining black tubercles. 

Abdomen dorsally brownish orange with an irregular 
dark brown suffusion and with the 7th. segment almost en¬ 
tirely black; connexjvum pale brownish orange; ventral sur¬ 
face of abdomen blackish brown; with the eonnexivum light 
brown. 

Tubercles on ventral surface of abdomen shining piceous; 
spiracles black. 

Legs shining black, with a light brown pubescence. 



(Fig. 7.) 

Outer and apical margin of corium.and basal margin of 
olavus light brown; eorium and clavus dark blackish brown; 
membrane dark infumate with a faint iridescence. 
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Win^s dark purplish, Mark with the basal half of the 
costa light hrowu and the connecting memlwane shining red¬ 
dish orange. 

The whole insert except the dorsal surface of the abdo¬ 
men, memlxrane of hemel.ytra and wings, with tlie pubescence 
covered with a whitish wax-like substance giving it a grey¬ 
ish appearance. 

Basal segment of antennae thicker than remaining seg¬ 
ments. Dorsal surface of prjmotum rugose and tuberculnte. 

Sternites rugulose with scattered rounded and flattened 

tubercles. 

Ventral surface of abdomen finely rugulose, tuberculnte; 
segments 2 and with a number of large mucronate tubercles 
irregularly disposed with the apices inclined towards the apex 
of the abdomen. 

Tibiae of anterior and median legs somewhat compressed 
laterally, and with a feehle sulcus along the anterior surface; 
posterior femora strongly uncrassate and irregularly tuher- 
culate on the anterior and lower surface, the tubercles being 
more pronounced and in some cases mucronate, near the apex; 
posterior tibiae sinuate, laterally compressed, with a sulcus 
along the anterior surface and with a robust spine about 
half-way along the inner margin. Below this spine is a 
shorter spine, and thence the inner margin is spinose to the 
apex. 

Dorsal surface of the abdomen smooth. The dorsal plates 
which were prominent in the nymphal stages are now flatten¬ 
ed and have the appearance of integumental folds. 

Rostrum reaching median coxae in some individuals. 
Occasionally it roaches about half way between anterior a 
median coxae. 

Adult . Female, Similar to the male, hut differs in the 
following respects. 

The posterior femora are less robust and the tubercles less 
prominent. 
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The posterior tibiae have no median projection on the 
inner margin. The tubercles on the 1st. to the 3rd. seg¬ 
ments of the abdomen ventrally are less numerous and flat¬ 
tened. None of the tubercles on these segments is mucronate. 

Average total length. Average length of antennal 

segments. 

Male. 1. 2. 3. 4. 



17.20 mm. 

Maximum. 

21.50 nun. 

Minimum. 

14.00 mm. 

Difference. 

7.50 mm. 


Female. 


18.03 in.in. 

Maximum. 

21.00 mm. 

Minimum. 

15.00 mm. 

Difference. 

0,00 nun. 


2.82 mm. 3.70 mm. 2.73 mm. 2.62 mm. 
3.50 mm. 4.00 mm. 2.90 mm. 2.80 mm. 
2.40 mm. 3.00 mm. 2.10 mm. 2.30 mm. 
1.10 mm. 1,00 mm, .80 mm, .50 mm. 


2.71 mm, 3.40 mm. 2.70 mm. 2.60 mm. 
3.20 mm. 4.00 nun. 3.10 mm. 3.00 mm. 
2.50 mm. 3.20 mm. 2.50 mm. 2.40 mm. 
.70 nun. .80 mm. .00 nun. .00 mm. 


Width between pronotal* singles. 


Male. Female. 

Average. 5.38 nun. 5.30 nun. 

Maximum. 0.00 nun. 0.20 nun. 

Minimum. 4.80 nun. 4.80 nun. 

Difference. 1.20 nun. 1.40 mm. 


Tbe above figures are based on the measurements ni 
fifteen individuals. 

Specimens taken in the field were slightly larger. One 
hundred individuals, fifty males and fifty females, were ex¬ 
amined and the results of the measurements are given now. 


Aveiage total length. Average length of 

. Male. antennal segments. 

1. . 2. 3. 4. 

21.52 nun. 3.32 mm. 4.11 mm. 2.98 mm. 2.87 mm, 
Maximum. 22.50 nun. 4.00 mm. 4.50 mm* 3.10 mm. 3.00 mm. 
Minimum, 17.00 mm. 2.90 mm. 3.40 mm. 2.50 mm. 2.30 mm. 
Difference. 5,50 mm. 1.10 mm. 1.10 nun. .60 mm, .70 mm; 



Female. 

21.08 nun. 3.07 mm. 3.81 nun. 2:85 mm. 2.19 mm. 

Maximum. 21.80 mm. 3.50 iiitu. 4.00 mm. 3.00 mm. 2.90 mm. 

Minimum. 19.00 mm. 2.80 mm. 3.10 mm. 2.50 mm. 2.40 mm. 

Difference. 2.80 mm. .70 mm. .90 mm. .50 mm. .50 mm. 


Width between pronotal angles 

Male. 

Female. 

Average. 9.04 mm. 

5.95 mm. 

Maximum. G.50 mm. 

0.20 mm. 

Minimum. 5.00 mm. 

5.40 min. 

Difference. 1.50 mm. 

.80 mm. 


Life History. 


The ova of /\ fjroxxipvx me deposited in hutches, in vary¬ 
ing numbers up to one hundred or so, on the upper or lower 
sides of 1 lie leaves, or on the stems of the foodplants. Fre¬ 
quently, also, they have been discovered on other plants, in 
the vicinity of the foodplunt. 

There is generally no definite arrangement of the ovu, 
hut, it has been observed that they are sometimes deposited 
in narrowly separated parallel rows. 

The female insect generally remains on the batch of ova, 
or close by, for some days after the eclosion of the nymphs, 
all of which crowd together on the foodplant. 

The incubation period lasts from seventeen to twenty one 
days, the average being 17.5 days. 

Under field and laboratory conditions, the gregarious 
habit of this hug has been observed to continue throughout 
life, from the day of eclosion, up to, and including the adult 
stage, and it is a factor which contributes to the difficulty of 
recording with absolute accuracy the duration of the nymphal 
stages, for, it was found that individuals separated from a 
hatch and placed singly, for the purposes of observation in 
breeding cages or tubes died within a few days of being re¬ 
moved. The adults, if disturbed are able to eject from the 
anus an objectionable whitish yellow fluid, to a distance of a 
* foot or so. 
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At the time of eedysis, the nymph firmly attaches its legs 
to the plant it is feeding on, and hangs head downwards. 
Then, by convulsive movements, it causes the skin, which is 
to be got rid of, to split along the epicranium and the nota. 
The antennae and the anterior pail* of legs are the first to be 
released. Then, with these legs, the bug is uow able to obtain 
a firm hold on another part of the plant and to extricate the 
other pairs of legs and the abdomen. 

Postembryonic development, as is usual with the 
lthynchota is gradual, and, apart from the nymphs’ being 
very pale in colour immediately following ecdysis, colour 
obliges are not very pronounced. 

The most marked change in colour takes place at the 3rd. 
instar. 


As regards morphological changes, the most noticeable 
are those which take place in the fifth moult when the insect 
becomes adult. In this stage, the hemelytia and wings are 
fully developed, and, if the dorsal surface of the abdomen b« 
examined, it will be seen, that the dorsal plates have degene¬ 
rated, their former position being indicated by small integu- 
mental folds only. 


Under laboratory conditions the average duration of the 
liymplial stages is as follows:— 


1st. instar, 
2nd. instar. 
3rd. instar^ 
4th. instar. 
5tli. instar. 


7. days. 
8.70 days. 
8.30 days. 
14.60 days. 
22.90 days. 


Adults lived for 32.3 days and the total life cycle from 
the ovum to the death of the adult is approximately 113 days 
or 16 weeks. Nine adults captured in the field lived, under 
laboratory conditions, an average of 30.8 days. On pages 419, 
420 will be found a table giving the figures for the duration of 
each instar of the individuals which were reared in the lalw- 
ratory, and which form the subject of the present paper. 


An examination of this table shows that the greatest 
variations in the duration of a particular instar, are in the M 
fourth, fifth and adult instars. Abnormally short durations * 
of the lives of nymphs end adults are generally due some / 



injury received shortly after, or during eedysis, when the 
moulting insect is frequently unable, from some cause or 
.other, to entirely free itself from the exuviae, consequently it 
is difficult or even impossible for it to walk about and begin 
to feed. If it is unable to liberate the mouth parts, of course, 
feeding is quite out of the question. 

Adults of P. yrmsipex exhibit several characters which 
permit differentiation to he made between the sexes, without 
difficulty. 

The males differ from the females, in having much more 
robust hind femora. Hie him! tibiae, on tbeir inner surfaee, 
have a prominent spine which is not present on the hind 
tibiae of the female. In small male specimens the tibial spine 
and the hind femora are frequently feebly developed. 

On the first, second and third ventral segments of the 
abdomen of the male (Tig. 8.) the tubercles are much more 
pronounced and some of them are mucronate while, in the 
female all the tubercles are flattened or feebly rounded. 



Fig. 8. Segments 1, 2 and of abdomen, venlorally, of male. 

Parasites. 

Up to the present, only one parasite of P. f/mxxipvx bus 
been recorded, but it lias not yet been specifically determined 
It is a Hynienopferon belonging to the superfumily Chalci- 
doidea. 





CuNTKOL. 


Control measures may i>6 directed against all stages of 
this insect. 

The ova al*e conspicuous and thus may be collected and 
destroyed with trouble. 

When the nymphs and adults are to be dealt with, it 
will be found that the best method is to shake them from 
the foodplunt into large tins containing water on which is a 
film of kerosene. 

The adults are more active during the warmer periods of 
the day, therefore it is advisable to start operations against 
them in the early morning, when they are sluggish and less 
ready to take to flight when disturbed. 

Spraying with kerosene emulsion i> also effective in des¬ 
troying the nymphs and adults, hut it is not recommended 
for bugs which are feeding on vegetables e.g. King-Kong, or 
leguminous plants of which the pads are used for human con¬ 
sumption. 


. Conclusion. 

The writ or is indebted to Che Mohained Yusope for keep¬ 
ing the breeding registers. 
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Megymenum brevicagne F. Pentatomidae. 
(Hemiptera-Heteroptera) A Minor Pest of 
Cucurbitaceae and Passifloraceae 

BY 

N. C. E. Miller. 

Megymenvm brer iconic first described by Fabricius in 
1787, is a moderately large blackish “bug M belonging to the 
Pentatomidae or “shield bugs,” a family included in the Order 
H emiptera—H ete rapt era . 

The type of the genus Megymenvjn, which is distributed 
in the Oriental Region and in Australasia, is M. dental urn 
Boisd. This species occurs in New Guinea, whence it was first 
recorded. (1). (2). 

M. brericome is rarely found in large numbers, therefore, 
for the present it may he accorded the rank of a minor pest. 

Distribution. 

In addition to being found in Malaya. M. brericome has 
been recorded as occurring in the following localities: — 

Ehasi Hills (Chennell); Calcutta (Ind. Mus.); Burma; 
Rangoon, (Fea); Nicobar Islands, (Coll. Dist.); and it is also 
reported from China. (1.) 

Host Tlants. 

Up to the present, the nymphs and adults have been 
noticed as feeding on the following plants only. Grenadilla 
Pasnflora quadrangularis L. (Mai. Timun hutan, T. belanda); 
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Pumpkin Cucurbit a maxima. Duck. (Mai. Labu ayer, L. 
manis, Mendelikai; Semangka); Snake gourd Trichosanthes 
anguina L. (Mai. Ketola ular). (3). It is likely that other 
species of these genera are also attacked. 

The stems and fruits are the parts of the plant preferred 
by this “lmg. M 

Control. 

The most simple method of dealing with this species Is 
to collect the adults or nymphs in the early morning, by 
shaking them oft' the plants on which they are feeding, into 
a tin containing water with a film of kerosene on the surface. 

The ova, although not very conspicuous may be discovered 
without undue labour and destroyed by crushing. 

Description. 

Ovum. Fig. 1. Cylindrical, tapering very feebly at each 
end; surface very finely punctate and covered with a whitish 
silky or wax-like substance. 

Pale whitish green, turning to reddish before the eclosion 
of the nymph. 



norm 

Fig. 1. Ova. Natural size 1.00 x .80 mm. 


7sl. in*Uir nymph . Fig. 2. On emergence from the ovum, 
tlie nymph is pinkish dorsally, with the exception of abdominal 
segments 1, and 0 to 9 which are whitish. The abdomen 
ventrally is whitish with a fine pink maculntion. In a short 
time, the nymph assumes the colours given in the following 
description. 

Antennae light brown, suffused with pink. 

Eyes light red. 

Head, amber with a faint reddish suffusion on the vertex: 
outer margins of the juga, and margins o* the projections in 
front of the eyes, reddish, 
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Kota, amber, with the lateral margins whitish and tran¬ 
slucent. 

Abdomen, dorstllly, whitish with a pink suffusion on the 
lateral margins of the second segment; segments 8—7 almost 
entirely suffused with pink; segments 2—7 with a fine black 
maculation; lateral projections on segments 1—8 white, 
translucent; lateral projections on remaining segments amber; 
chitinised plates, on middorsum of abdomen, amber, darkest 
on segments 1—6; ventral segments of abdomen whitish, 
suffused with pink and with a. fine blackish maculation. 



Fig. 2. 1st instar nymph. Natural size 2.3U mm. 


Ventral surface of head, rostrum and sternites amber, 

Femora and tarsi amber; tibiae very pale amber with 
a pink suffusion along the inner margin. 

Elliptical. Antennae robust and with scattered setae. 

Head with a projection in front of the eyes; juga and tylus 
feebly setose. 



Thorax and abdomen with the lateral margins produced, 
flattened and niucronate; margins of lateral projections very 
feebly tuberculate and setose. 

Legs, robust; femora and tibiae feebly setose, the setae 
arising from low tubercles. 

The abdominal segments dorsatly liave chitinised plates, of 
various shapes, three of which, i.e., those on segments 3, 4 and 
5 bear the pores of the odoriferous glands. The forms of these 
dorsal plates are, as follows;—Segment 1. narrow, oblong and 
feebly arcuate; segment 2. oblong and feebly arcuate; segment 
3, fusiform; segment 4, trapeziform with the lateral margins 
and anterior margin feebly convex; segment 5, similar to that 
on 4 but narrower; segment 6, concavo-convex, with the anterior 
margin concave; segment 7 narrow', trapeziform, with lateral 
margins convex; segment 8, plano-convex, with the anterior 
margin straight; segment 9, quadrate witli the lateral margins 
feebly rounded. 

Total length. 2.30 mm. 

Length of antennal segments. 


1. 2. 3. 4. 

.25 mm. .40 mm. .39 mm. .60 mm. 

2nd . instar nymph. Fig. 3. Antennae and head light 
p'ceous. 

Eyes dark red. 

Nota whitish, almost entirely suffused with dark brown; 
apex of projections on lateral margins of pro and meso nota 
dark brown; projections on metanotum entirely whitish. 

Abdomen, dorsally whitish, with all th* segments except 
segment 1, suffused with dark brown; lateral projections on all 
segments except 1 and 8 suffused with dark brown in the basal 
half; dorsal plates on mid dorsum of abdomen, brown. 



Fig'. 8. 2nd instar nymph. Natural size 4.00 nun. 


Ventral suit ace of head blackish brown; rostrum pale olive. 

Sternites brownish, suffused with black; 

Ventral surface of abdomen whitish, with a faint brownish 
maculation and a brownish suffusion on segments 5- 8 
medially. 


Femora pale olive green; tibiae and tarsi greenish while. 

The form assumed by the nymph in this in star, is similar 
to that of the 1st. instar, but is more rounded. Tbe dorsal 
plates of abdominal segments 1 and 2 are irregular and those 
on segments 7—8 indistinct. 

Total length. 4 mm. 

Length of antennal segments. 

1 . 2 . 8 . 4 . 

.80 nun. .60 mm. .50 mm. .60 mm. 
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3rd. instar nymph, Tig. 4. On eelosion, the antennae are 
violaceous, the eyes dark red, the head pale greenish with a 
violaceous suffusion along the outer margin of the jugu and on 
the vertex. The projections in front of the eyes are reddish 
violaceous. 

Nota, whitish, with a strong reddish niaeulation and a deep 
olivaceous suffusion towards the lateral margins. 

Abdomen, dorsally, whitish with a ferrugineous suffusion 
and niaeulation, and with an orange suffusion and maculatiou 
on each side of the middorsum of segments 1 and 2. 

The nymph becomes more darkly coloured in about throe 
hours, and then the nota are strongly maculate with brown and 
dark olive green. 

Dorsally, the abdominal segments are suffused and macu¬ 
late with dark olive green, the suffusion being most pronounced 
on segments —6. 



Fig. 4. 3rd instar nymph. Natural sine 5.00 mm. 
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Segments 2 and 3 of the antennae of the 3rd. instar nymph 
are somewhat compressed dorso-ventrally, and the eyes more 
.elongate than those of the nymphs of the preceding instars. 

The outer margin of the pronotum is somewhat concave, 
and the dorsal plates are absent from abdominal segments 1 
and 2 and 6 to 9. The dorsal plate on the 3rd. segment be¬ 
comes oblong, with the lateral margins rounded. 

The head and body are powdered with a white wax like 
substance. 

Total length. 5 mm. 

Length of antennal segments. 

1. 2. 3. 4. 

.40 mm. .80 mm. .70 mm. .85 mm. 

4th, instar nymph . big. 5. Antennae blackish brown. 
Eyes dark red. 

Head light brown, witli a dark brown maculutiou on the 
juga and a dark brown suffusion on the vertex. 

Pro and meso nota whitish, strongly maculate and blotched 
with dark brown and black; metanotum whitish with some 
light and dark brown spots. 

Abdomen dorsally wdiitish, strongly maculate and suffused 
with black and brown, the suffusion being most pronounced on 
segments 3, 4 and 6; dorsal plates light brown with a black 
maculation and suffusion; lateral projection on abdomen except 
on segments 1 and 8, with a moderately broad black border, 
suffused with light brown albng its anterior margin, along 
their posterior margins; ventral surface of abdomen pale 
brownish white strongly maculate with brown and black and 
with an irregular longitudinal black stripe near the inner 
margins of the spiracles; spiracles black. 

Pro and meso sterna pale brownish white, with a black 
confluent maculation; meta-sternum pale brownish white, with 
a large irregular black patch. 

Ventral surface of head and thorax finely powdered with a 
white wax like substance. 
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Femora and tarsi dark olive green; tubercles on femora 
blackish; tibiae pale bluish green immediately after ecdysis. 
A day after ecdysis the femora and tibiae become whitish with 
the tubercles dark brown, and the tarsi become brownish. 



Fig. 5. 4th instar nymph. Natural size 7.00 min. 


The principal points of difference between the 4th. instar 
nymph ami the 3rd. instar nymph, are, the approximation of 
the inner margins of the juga, and the narrowing in length 
and breadth of the meta-notum, of which the lateral margins 
are rounded, and do not have a mucronate projection. The 
posterior margin of the moamiotum Js strongly sinuate, arc! 
that of the metauotum almost straight. 

Total length. 7 mm. 

Length of antennal segments. 

1- 2. 3. 4. 

.60 min. 1.30 mm. 1.05 mm. .90 mm. 
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5th. instar nymph. Fig. 6. Antennae blackish brown 
with a faint violaceous suffusion at the base of eacli segment 

Eyes dark ferrugineous. 

Vertex brownish ochraceous, strongly maculate with black, 
most of the spots being coalescent; juga with two longitudinal 
black patches at the base. 

Pronotum brownish ochraceous, strongly maculate with 
black, and with some light brown spots along the median line; 
near the anterior angles the spots coalesce very strongly, form¬ 
ing a dark patch; on each side of the median line is a pale 
brownish crescentic marking. 

ltudiments of scutellum and hemielytra ochraceous with 
a fairly dense black maculation, and irregular dark brownish 
patches. 
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Dorsal surface of abdomen whitish ochraeeous, very 
strongly nmculate with black and with an irregular, almost 
immaculate urea around the dorsal plates; lateral projections on 
abdomen with a blackish crescentic marking on the inner 
margin. 

Femora greyish, with a black inoculation; tibiae brownish, 
with a dark brown maciilation; tarsi blackish brown. 

Sternites whitish ocliraceous with a coalescent black 
maculatioii. 

Ventral surface of abdomen whitish ochraeeous, with a 
strong black inoculation which is very dense and coalescem 
along the inner margin of the spiracles. Spiracles black. 

The nymph of the 5th. instar presents the following 
features which distinguish it from the nymph of the 4th. 
instar. The inner margins of the juga are almost completely 
fused. The metanotum is almost concealed by the scutellum 
and the rudiments of the hemielytra reach just beyond the 
basal margin of the 4th. abdominal segment. The lateral 
projections on the 2nd abdominal segment are almost entirely 
concealed by those oh the 1st abdominal segment. 

The spines on the femora are more robust. 

Total length. 10.50 mm. 

Length of antennal segments. 

1. 3. 3. 4. 

.70 mm. 1.60 mm. 1.80 mm. 1.20 mm. 

Adult . Fig. 7. Eyes dark ferrugineous. 

Whole body, except the membrane of the hemielytra, 
wings, and dorsal surface of the abdomen, cupreous black, and 
lightly covered with a whitish ocliraceous wax-like substance. 
Membrane of hemielytra ochraeeous, somewhat infuscated be¬ 
yond the middle. Venation on membrane brownish. 

Connexivum with pale brownish ochraeeous spots. Dorsal 
surface of abdomen dark reddish brown, slightly paler kasally 
and greyish on the lateral margins near the apex. 
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Ventral surface of whole insect rather more thickly 
covered than the dorsal surface, with the whitish wax-like 
substance. Spiracles shining piceous. 

Legs black. Wings infumate. 



Fig. 7. Adult cf. Natural size 10.73 mm. 


Elliptical. Segments 2 and 3 of the antennae somewhat 
compressed dorso-ventrally; segment 2 with a feeble longi¬ 
tudinal sulcus near the posterior margin; surface of segments 
1, 2 and 3 longitudinally striate and wMi scattered short 
setae; segment 4, fusiform, strongly hirsute with the surface 
of the basal third longitudinally striate, and of the apical 
two thirds smooth or very finely punctate, shining. 
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Head strongly depressed anteriorly; lateral margins round- 
ed or rotundato angulate before the eyes; surface strongly 
rugose punctate. 

Surface of pronotum strongly and irregularly punctate 
and rugose, with irregular depressions and with a rounded 
tumescence, about a third as broad as the anterior margin 
near the anterior margin, at its centre; anterior margin 
sinuate, produced laterally; lateral margins strongly concave 
in the apical third and almost straight but irregular in the 
basal two thirds; posterior margin broadly rounded. 

Soutellum strongly and irregularly punctate, inegularly 
impressed, rounded apically and with a deep elongate depres¬ 
sion on each side of the base. 


Corium finely striate and irregularly punctate. 

Connexivum punctate; lateral projections of connexivum 
rounded. 


Ventral surface of abdomen strongly and irregularly 
punctate. 

Area around odoriferous gland apertures on meta sternum 
rugose. 


Femora with mucronate processes on the posterior margin 
near the apex. Tibiae feebly longitudinally sulcate and 
strongly setose on the posterior margin, the setae being longer 
and more robust near the apex. 

Average total length. 


Male. . ... Female. 

10.73 mm. 12.46 mm. 

Maximum. 11.50 mm. 14.00 mm. 

Minimum. 10.00 mm. 11.80 mm. 

Difference. 1.50 mm. 2.20 mm. 


Length of antennal segments. 


1 . 2 . 3 . 4 . 

Male. .60 mm. 1.60 mm. 1.40 mm. 1.20 mm. 

Female. .90 mm, 2,1 mm. 1,50 mm. 1.40 mm. 
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Life History. 

The female Megymenvm brevivorne deposits her ova in 
a chain, pud to end. They are fairly thickly covered with a 
whitish wax-like substance in the form of fine threads and 
small granules. 

The ova are laid on the upper or lower sides of the leaves, 
or on the stems of the foodplant. 

Eighteen, was the greatest number of ova deposited in the 
laboratory by a single female. 

The nymphs emerge by forcing up the circular operculum 
which is situated on the upper side at one end of the ovum. A 
few hours before the time of hatching, the embryo nymph 
may be seen through the chorion of the ovum, which then has 
a reddish appearance. 

At the time of hatching the nymph is pinkish, with some 
white on the abdomen. 

The nymphal stages differ very slightly from each other. 
The most noticeable differences are to be seen in the shape 
of the head and thorax. The colouration becomes darker and 
the spots and markings arc more dense following each eedysis. 

Possibly, less evident is the gradual disappearance from 
the dorsal surface of all the abdominal segments, except 3 to f>, 
when the 3rd. instar is reached, of the chitinized portions 
of the integument, + or dorsal plates as they have been named 
Three of these dorsal plates—i.e., those on segments, 3, 4 
and 5— bear the pores of odoriferous glands. As is usual, all 
these plates disappear when the adult stage is reached. 

After the third moult has taken place, the rudiments of 
the hemielytra are to he seen, and, after the fourth moult they 
shew* a marked increase in length, reaching beyond the anterior 
margin of the 4th. segment of the abdomen. 

As regards the head, the main differences to he seen, are, 
the alteration in shape of the flattened lobes or juga which 
form the front part of the head, and the modification of the 
mucronate process in front of the eyes, which persists through¬ 
out the nymphal stages. 


tit has recentlybeen suggested (4) that “ aclerotiped'’ be substituted for 
chitinised,** which is technically inaccurate, but since the designation “ohiti- 
nised ’ is so generally understood it is thought that it is preferable to continue 
to employ it. 
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This mucronate process, when the adult stage is reached 
is reduced to a rounded or rotundato-angulate projection. 

The lateral margins of the abdomen are serrate, with 
each “tooth” pointed and with short spines on the margins; 
In the adult stage the shape of the lateral margins of the 
abdomen is still serrate, hut the “teeth” are considerably 
shorter and are rounded. 

The adult insect ot both sexes is entirely black or coppery 
black, but, owing to the presence of a whitish wax like sub¬ 
stance, which is powdered over the whole body, except the 
wings, it appears greyish. 

The membranous portion of the hemielytra is pale 
ochraceous, with an irregular dark brown shading, which is 
most pronounced along the veins. 

Under laboratory conditions, the nymphs thrive equally 
w'ell, whether placed singly in breeding cages, or whether 
placed together. 

There is a tendency towards gregariousness when several 
nymphs or adults are housed together. 

lk>th nymphs and adults have tlie curious habit of 
vibrating the antennae when disturbed. 

The average duration of the in stars is as follows:— 


1st. instar. 

10.10 days. 

2nd. instar. 

8.50 days. 

3rd. in star. 

9.75 days. 

4th. instar. 

15.30 days. 

5th. in star 

30.25 days. 

Adult stage. 

11.75 days. 


These figures are based on the results of rearing eight 
individuals in the laboratory. The total life eycle from the 
the deposition of the ova to the death of the adults was 94.15 
days. 

The details of these figures are given in the table on page 
436. 
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Conclusion. 

The writer is indebted to Mr. W. E. China of the British 
Museunf (Natural History), London, for his suggestions in 
connection with the subject of lepugnational glands and to 
Che Kaiwmlin bin Bahar for keeping the breeding records. 
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A note on the ash of Nipah Juice and seme experi¬ 
ments on preservation using Alcohol and Heat 
as sterilising agents and Copper Sulphate 
and Lime as preservatives. 

BY 

.T. H. Dennett, 

Assistant Chemist , 

Division of Soils and Plant l’liystoloyij. 

Two samples of nipah juice have been examined for 
mineral ash constituents one sample of which was from culti¬ 
vated palms and one sample frbm indigenous palms situated in 
the Kuala Selangor District. 

The following results of analysis were obtained. Con¬ 
stituent in grams per 100 ce of juice. 



(a) 

no 


Cultivated 

Indigenous 


palms. 

palms. 

N itrogen 

... 0.036 

0.047 

Ash 

... 0.630 

0.575 

Potash (K 2 0) 

... 0.227 

0.183 

Phosphorus (P 2 0 :> ) 

... 0.025 

0.024 

Chlorides (Cl) 

... 0.187 

0.185 

Sulphates (SO*) 

. . 0.012 

0.020 

Iron & Alumina 

( 


A1A) 

... 0.018 

0.022 

Calcium (CaO) 

0.008 

0.008 

Magnesium (MgO) 

... 0.005 

0.013 


Preservation Experiments. 

It has been pointed out 1 that owing to the universal pre¬ 
sence of yeasts in the local atmosphere nipah juice in the 
natural state rapidly undergoes inversion and fermentation and 
the experiments enumerated below were designed to ascertain 
the possibilities of arresting the reactions either in part or 
whole. 

1. M, A. J. Vol. XV, December 1027, pajre 440. 
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It has been shewn previously that sulphuric acid 2 could 
he used for the purpose of greatly retarding fermentation 
though by its very nature it has an accelerating effect on 
inversion. It has been further shewn that alcohol 2 if pre¬ 
sent in sufficient quantity would stop all reactions. 

As the result of a long series of observations it was realised 
that the inversion and fermentation which occurred in nipah 
juice on any given day was chiefly due to the action of yeast 
which had entered the collecting vessel two or three days pre¬ 
viously lather than to that which entered oil the day of collec¬ 
tion and it therefore seemed probable that if this yeast from pre¬ 
vious collections could he suitably poisoned each day a fairly 
sterile or at least uninverted nnfermented juice would he 
obtained. 

Gibbs shewed that the juice can be preserved with lime 
and this method was used in tin's Department to prepare a 
sample of sugar. 8 

It was decided to try the addition to the collecting vessels 
of sufficient alcohol to sterilise the yeast present., subsequently 
removing the majority of the alcohol before tapping started, 
tlms operating with more or less sterile vessels. A further 
series of experiments was made in which the collecting vessels 
were completely sterilised by boiling. 

Kiiither it seemed possible that the juice might be made 
poisonous to yea si by the addition of a cheap toxic salt such 
as copper sulphate. 


FjXVEHTMKNTAT.. 

II is to be realised that whereas a small scale experiment 
of this nature may be quite successful, other factors (e.g. 
labour) may modify the results obtained in practice. 

The following experiments therefoie weio carried out with 
the idea of indicating useful lines to be tried out on a practi¬ 
cal scale. 

(i) Collecting vessels flushed out thoroughly each day 
and in some cases twice a day with 95% alcohol, 
the alcohol being returned to its original container 
and used again daily until it became too dilute to 
have any effect. 

2. M. A.J. VoY.XIV Deutn.ler, 

8. M.AJ. Minch 1023. Philippine Join pal of Sci poe 1911 & 1012. 



(ii) As above with the addition of one per cent, copper 
acetate to the alcohol used for* flushing. 

(iii) Collecting vessels sterilised by boiling. 

(iv) Collecting vessels flushed with dilute solution of 
copper acetate. 

(v) Copper sulphate added to tlie collecting vessels both 
solid and in solution. 

(vi) Lime added to the collecting vessels. 

The collecting vessels were glazed throughout, in the first 
five experiments glass bottles were used while in (vi) glazed 
earthen ware pots were used, all previous experiments with lime 
having been made with porous vessels. 

The results obtained are tabulated mi pages 441 to 44S to¬ 
gether with remarks on the individual experiments. 

Summary. 

The following general observations are ottered on the 
results obtained. 

(i) By a process of washing the collecting vessels with 
alcohol and collecting 1 lie juice every twenty four 
hours fermentation can be largely inhibited, being 
reduced to an approximate mean alcoholic content 
(apart from some of the added alcohol which re¬ 
mains in the bottle) of less than one per cent, as 
against 4.3 per cent, with untreated vessels. The 
ratio of invert sugar to total sugar can be reduced 
from 0.91 to 0.48 (circa 7% per cent.) 

(ii) By beat sterilisation of the colled ing vessels a simi¬ 
lar inhibition of fermentation and reduction of in¬ 
version can be brought about. 

(iii) By a combination of occasional heat sterilisation 
and alcohol flushing of the vessels fermentation and 
inversion is further reduced. 

(iv) The retarding effect is very greatly increased by 
collection every twelve instead of every twenty four 
hours. 
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(v) Washing: the bottles with a 1% solution of copper 
acetate combined with occasional sterilisation and 
twelve hour collection, lias a very marked effect 
both on the prevention of inversion and fermenta¬ 
tion. 

(vi) When a solution containing about 0.6 grams or tip- 
wards of copper sulphate is added to the collecting 
vessel fermentation is almost completely inhibited, 
but the effect on inversion is not marked. 

(vii) The maximum effect which can be obtained by a 
a three day sterilisation period combined with wash- 

. ing of the bottles with alcohol containing one per 
ctent. of copper acetate and collecting every twelve 
hours, reduces the acidity to 0.055 per cent, as 
against 0.41 for unpreserved juice, the alcohol to 
about 0.2 as against 4.3 and the ratio of invert to 
total sugar to 0.155 as against 0.91 for untreated 
juice implying an invert sugar content of about 
2.4 to«a total of about 15.4 per cent. 

(viii) Hy the addition of lime to the collecting vessels 
fermentation can be stopped and inversion retarded 
to a sufficient degree when lime is present to the 
extent ot about four or five grams for a probable 
collection of 20 oz. of juice. 
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A Preliminary Note on the Sugar Palm. 

By 

J. N. Milstjm, 

A ss is ta n 1 A gr ten I tun s t 

and 

-T. II. Dknnktt, 

Assistant Chemist, Division of Soils anil Plant 
I r hysioloy y. 

The sugar palm, Arenga sacchariferq Labill. occurs in 
“kampong” land throughout the Malay Peninsula. It. is com¬ 
monly planted by Malays for domestic use. Ridley records 
this species as apparently wild in Province Wellesley but he 
notes that the stems of these palms were more slender and 
less provided with fibre than in the typical plant ( Flora MaL 
Pen . Vol. V, page 19). The cultivated palm is known to the 
Malays as “Kahniig" whereas the wild form is called “Knau/’ 
A distinct species A. Weslerhovti drift, “langkap,” (Malay! 
is commonly met with on the hills but is of little or no econo¬ 
mic importance. 

Description and Cscs .—The sugar palm is characterised 
by its large ascending, pinnate leaves and stout stem, covered 
with black fibre, reaching a height of 30 feet. The stem is 
usually solitary. The large pendulose infloieseonee, 8 to 4 
feet long, is produced from the axil of the leaves. The green 
fruits are produced in great abundance on the female inflores¬ 
cence and become yellow in colour as they mature. Each fruit 
contains several black seeds about 1 inch long. 

Various parts of the palm are used by Malays for a variety 
of purposes. The black horsehair—like fibre, produced at 
the base of the petioles, is used for making rope and twine, 
and is specially valuable to fishermen owmg to its resistant 
qualities to the action of salt water. 

Sugar and molasses (gula Malacca) are obtained from the 
flower shoots. 

The interior of the immature fruits are commonly made 
into a sweetmeat by boiling with sugar. Several other uses are 
made of the palm hut these are the most important. 
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Cultivation at the Government Plantation, Semung. 

The following information has been obtained from a 
small block of palms (9£ acres) planted on low-lying, flat 
land composed of a stiff loam at the Uovernmont Plantation, 
Serdang. 

Seedling palms were planted during October, 1922, at 
a planting distance of 20 feet by 20 feet, allowing 108 palms 
to the acre. This distance has proved to be rather too close 
and a planting distance of 25 feet by 25 feet, triangular 
planting is recommended, especially on fertile land. 

• The first flower spathes were observed in March, 1928. 
i.e., 5J years after planting in the field; the palms have 
flowered more freely during 1929, though so far only a small 
proportion have reached maturity i.e., the flowering stage. 


Collection of Juice at Serdang. 

The approximate period between the opening of the 
spatho to the commencement of tapping is 70 days. Male 
and female spathes, and spa.hes with male and abortive 
female flowers occur and have been tapped. 

The juice is mainly obtained from the male spathes al¬ 
though certain of these failed to yield any sap. The female 
spathes give very small <|uantities of sap only. The spathes 
with male and abortive female flowers have been found to 
yield practically no sap. After the commencement of tap¬ 
ping the spathes, the juice flows for a period of 1J to 2 
months. 

Prior to the cmnnieiicement of tapping the spathe select¬ 
ed is beaten with a wooden mallet for a short time each day. 
This operation continues for two weeks, in order to stimulate 
a greater flow of sap into the peduncle. 

When the flowers in the spathe open, the stem is severed 
at the base of the inflorescence and the out end inserted into 
an earthenware pot as used by toddy collectors. The "elfaida- 
lion of sap during the first and second day is slight but ou 
the third day a large flow* occurs. A thin slice is removed 
from the end of the stalk twice daily during the period that 
the sap continues to flow. This lasts, as has already been 
stated for ft to 8 weeks. 
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A writer in the Agricultural Bulletin, F.M.S. Vol. 1, 
page 191, (1912) describes the operation of lapping the palm 
a* employed by Malays as follows: — 

“On the appearance of the first spadix, the trunk and 
spadix are beaten twice a day tintil the flowers open, these 
are cut away and the liquid is led by means of fibre cords 
to receptacles placed on the ground to receive it. The beat¬ 
ings continue twice daily until the spadix is exhausted. If 
the flow stops or decreases, the stem of the spadix is again 
cut a little lower down.* 

The liquid obtained is usually collected in bamboos, these 
are previously smoked in order to arrest' fermentation which 
takes place very quickly if the sap is exposed to the atmos¬ 
phere for any time or is allowed to come in contact with any 
nitrogenous matter. It is collected every six hours and 
poured into iron dishes (Kualis), and ^heated until evaporation 
causes it to become a thick brownish, bubbling syrup, which 
solidifies on cooling. It is then poured into a series of wooden 
moulds (Achu-Gula), and allowed to cool. The sugar is then 
ready for consumption and is sold in the kampong shops at 
prices averaging from 9 to 12 cents per kati.” 

The flowering habits of the sugar palm are irregular and 
so far have not been examined critically at Serdang. Barrett 
states (Philippine Agricultural Review , Vol. VII, page 216) 
that of certain palms under observation in the Philippine 
Islands, about 90 per cent, were monoecious i.e., both male 
and female clusters were produced on the same palm. The 
remaining palms produced male spathes and abortive female 
flowers. 

Preliminary tapping has so far only been undertaken but 
the following yields of sap are recorded from individual 
palms :— 

Yield of Sap from Palms 


Palm 

Spathei 

No. of days 

Quantity of 

number. 

tapped. 

tapped. 

sap in gallons. 

248 

Three male flowers 

170 

162 

156 

One male flower 

34 

3$ 

49 

Two male flowers 

29 

4$ 

103 

One male flower 

12 

1 

176 

One male flower 

12$ 

4 

J> 

Two male flowers 

29 

25} 



K 

One male flower 

32 

24 

A 

One male flower 

14 

9 

B 

One male flower 

36J 

4f 

F 

One male flower 

50 

71J 

L 

One female flower 

8 

1/6 

305 

One female flower 

4 

1/12 

49 

One female flower 

9 

li 

F 

One flower, male and 
female in one bunch. 

23 

* 


It will be seen that a high yield of sap occurs but con¬ 
siderable variability in yield from individual spathes is re¬ 
corded. The female spathes, so far, have yielded com¬ 
paratively no sap. 

Two samples of juice from these palms, preserved with 
lime, were examined at the Department of Agriculture, 
Kuala Lumpur. The juice apart from a slight amount of 
lime in suspension was almost water clear and of a very pale 
yellow colour. 


The following data was obtained:— 

22.10.29. 

Density compared with water at 84 °F 1.0315 coriespond- 
ing to approximate sugar content of 7.9. 


Constituent per 100 cc. 


Saccharose 
Invert Sugar 
Non Sugars 
Nitrogen 
Ash 


7.10 gm 
.. 0.15 „ 
.. 0.29 „ 
.. 0.005 „ 
.. 0.021 „ 


29.10.29. 

Density compared with water at 84°F 1.0200 correspond¬ 
ing to an approximate sugar content of 5.1. 


Constituent per 100 cc. 


Saccharose 
Invert Sugar 
Non Sugars 
Nitrogen 


Ash 


... 4.89 gm. 
... 0.11 
... 0.21 
... 0.005 
... 0.018 


99 








The ratio of Invert sugar to Saccharose is low, and the 
yield obtainable per palm is high, this seems to be counter¬ 
balanced to some extent by the sugar content which 
necessitates a large amount of evaporation compared with the 
sap of nipah or coconut. 

Two litres of juice was evaporated under reduced pressure 
at 41)—45 °C. The sucrose crystallised out excellently and 
after centrifuging a good pale yellow' sugar was obtained. 

It is probable that it is for the reason of its good crystallis¬ 
ing properties that, it is so highly esteemed by Malays for 
making “gula Malacca”. This latter has been prepared; one 
gallon of juice yielding about half a pound of sugar, corres¬ 
ponding to a total sugar content of five per cent. 


Received for Publical'on November 'loth, VW), 



Laterite 


By J. B. Scrivenob. 

Director of Geological Surveys . 

During the last few months I have been asked so often 
by officers who are interested in soils to tell them briefly what 
“laterite” is that I decided to write a paper on the subject in 
reply to the query, in the hope that it will be of interest and 
some value to several officers of technical departments in 
Malaya. 

In the first place let us deal with the origin of the word. 
It was first used in 1807 by F. Buchanan in “A Journey from 
Madras through Mysore, Canara and Malabar.” In dealing 
with the iron-ore seen during his journey he wrote:—“In all 
the hills of the country the ore is found forming beds, veins, 
or detached masses in the stratum of indurated clay, that is to 
be afterwards described, and of which the greater part of the 
hills of Malabar consists.What I have called indurat¬ 
ed clay.is one of the most valuable materials for 

building. It is diffused in immense masses, without any ap¬ 
pearance of stratification, and is placed over the granite which 
forms the basis of Malayala. It is full of cavities and pores 
and contains a very large quantity of iron in the form of red 
and yellow ochres. In the mass, while excluded from the 
air, it is so soft, that any iron instrument readily cuts it, and 
is dug up in square masses with a pickaxe, and immediately 
cut into the shape wanted with a trowel, or large knife. It 
very soon after becomes as hard as a brick, and resists the air 
and water much better than any bricks I.have seen in India 
.As it is usually cut into the form of bricks for build¬ 
ing, in several of the native dialects it is called the brick stone 

(Itica cullu).The most proper English name would 

be laterite, from lateritis, the appellation that may be given 
to it in science.” 

The Latin root from which the word is derived is “latus,” 
a brick or tile. Note that in the passage above it is clear that 
Buchanan meant the term to be applied to the “indurated 
clay” and not to the iron-ore. He says it contains a very 
large quantity of iron in the form of red and yellow ochres 
and describes how it hardens on exposure and is used for 
building in the form of bricks. 









455. 


What Buchanan was describing is a common weathering 
product of rocks, found in most tropical countries. People 
who had seen the red and yellow indurated clay in India car¬ 
ried the word to other countries and applied it to red and 
yellow weathering product they saw there Thus any red soil 
or soil mottled red and yellow came to be called laterite al¬ 
though it might not be possible to cut it into bricks, which 
was the real test of similarity of Buchanan’s laterite, and, 
worse still, the name came to be applied to hard masses of 
iron-ore in red or mottled soils, especially by engineers, who 
in Malaya used to call them, and possibly still call them, 
“No. 1 laterite” because they form the best laterite road-metal. 
So here were two deviations already from Buchanan’s original 
intention regarding the use of the word. 

In India the use of the word spread, but it was not until 
1903 that general interest in the chemical composition ot 
laterite was aroused. In the Geological Magazine for that 
year Sir Thomas Holland had a paper on the “Constitution, 
Origin, and Dehydration of Laterite” in which lie said that if 
the term “clay” is restricted to substances having a basis of hy¬ 
drous silicate of alumina, it is wrong to call laterite “ferrug¬ 
inous clay” because in laterite the alumina exists, as in 
bauxite, in the form of hydrous oxides (op. cit. pp. 68, 69). 
He also said (p. 61) “Professor Bauer has now shown that 
laterite reproduces “the essential characters of bauxite.” 

In the same volume of the Geological Magazine H. and 
F. J. Warth published analyses of Indian laterites (pp. 154- 
159). On p. 159 they wrote:—“Laterite is bauxite in various 
degrees of purity, from the richest Wocheinite down to such 
specimens in “which the free alumina has entirely disap¬ 
peared. It will make this paper easier to follow if 1 add 
that bauxite is an amorphous hydrate (hydrous oxide) of alu¬ 
minium generally having the composition A1 3 0 3 . 2H 3 0, wdiile 
there are two other, but crystalline hydrates of aluminium, 
disapore (Al a 0 a . H a 0), and gibbsite (A1 2 0 j| . 3H 0). Wochei¬ 
nite is a very pure bauxite, grey, with very little iron oxide. 
“Free alumina” here means Al a 0 s not combined with silicic 
acid or any other acid radicle, but it may be combined with 
water. 


The great majority of people who had come to use the 
tern “laterite” as a common word, engineers, agriculturists 
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and others probably never heard of those analyses at all; but 
among geologists, those, and other analyses, gave rise to an 
unfortunate idea that all laterite contained a high percentage 
of aluminium hydrate, and that if a decomposition product did 
not contain a high percentage of aluminum hydrate it should 
not be called laterite. This latter dictum was queried and 
a controversy on the subject arose, which lasted for at least 
two years and was summarised by Dr. L. L. Fermor in 1911 
(Geological Magazine pp. 454, 507 and 559), but unfortunately 
this author, in an endeavour to clarify the position, suggested 
the use of two new terms, “lateritoid” and “lateritite” which, 
if adopted, would have made matters worse than ever. 

In spite of efforts to prevent it the idea spread among 
geologists that laterite was essentially a weathering product 
containing a high percentage of aluminium hydrate; but in 
1923, Dr. C. S. Fox published a memoir on “The Bauxite and 
Aluminous Laterite Occurences of India’* (Memoirs of the 
Geological Survey of India, Yol. xlix, part 1). In this work 
Dr. Fox illuminates the position regarding Indian laterite. II 
it contains enough aluminium hydrate to be used as alu¬ 
minium-ore it should, he says, be called bauxite (this had 
been previously suggested by Dr. Fermor), and his use of the 
term “aluminous laterite’’ shows that he regards that as a 
special kind of laterite, not typical laterite. On p. 5 he 
writes:—“Practically all the bauxites or aluminous laterites 
occur associated with primary laterite—those which have been 
formed from various types of rock in situ . These bauxite 
segregations constitute an exceedingly small proportion of the 
primary laterite of the country. A very small percentage of 
the secondary lalerites have enrichments of aluminous la+e- 
rite suitable for use as bauxite.” So the laterite rich in alu¬ 
minium hydrate which caused so much interest in 1903 is 
described in 1925 as “an exceedingly small proportion” of 
primary laterite and “a very small percentage” of secondary 
(detrital) laterite. If that is so, and 1 have no reason to 
suppose that Dr. Fox is wrong, it is impossible to take richness 
in aluminium hydrate as the leading characteristic of laterite 
and it appears to me that popularisation on the one hand and en¬ 
thusiasm over a few analyses on the other have destroyed the 
value of “laterite” as a scientific term; while those geologists 
who insisted on a high percentage of aluminium hydrate as 
the test of laterite are as far from Buchanan’s intention as to 
the use of the word which he originated, as are engineers who 
call masses of iron oxide in the soil “No. 1 laterite/* 
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In Malaya we have some laterite that fits Buchanan’s 
definition exactly, in Malacca Territory, *’ where schists, and 
granitic rocks weather to a red and yellow mottled mass which, 
in the case of the schists and perhaps to a small extent of the 
granite, can be quarried and used as Buchanan describes. But 
it is certain that the bulk of the alumina is combined with 
silica, and is not present as free aluminium hydrate. Super¬ 
ficially it closely resembles specimens I have seen of Indian 
laterite. An analysis by Mr. «T. C. Sheuton of tins Malacca 
laterite, over schists, is as follows:— 


Silica 

... 23.60% 

Titanium dioxide 

... .86% 

Ferric oxide 

... 37.94% 

Alumina 

... 21.60% 

Manganese 

... trace 

Lime 

... 1.20% 

Zirconia 

... trace 

Magnesia 

.45 

Sulphuric Anhydride 

... 3.36 

Potasli 

.34 

Soda 

.37 

Water and loss on ignition 

... 11.20 


100.92 


Among geologists I think it is generally assumed now that 
if “laterite” is mentioned, something containing aluminium 
hydrate is referred to—quite wrongly—but others may refer to 
a red or yellow soil or to an iron-oxide, and I think that for 
scientific work the term would be much better dropped. 

But from under all this confusion there is one definite 
piece of information that has emerged, and that is that under 
certain conditions silicate-rocks produce aluminium hydrate 
as a final weathering product instead of hydrous aluminium 
silicates. What those conditions are is not yet certain. Some 
say tropical conditions are necessary but that is not proved; 
or that alternation of wet and dry seasons is required, but that 
is not proved either. The formation of aluminium hydrate, 
however, is more marked in rocks with a low, than with a 
high silica percentage. The change that takes place is a step 

•Newbold, in ‘British Settlements in Malacca (1839) quotes Dr. Ward 
as saying that the Malacca laterite is exactly the same as the rook on 
the Malabar Coast desorlbed by Buohanan as “laterite, 1 ’ 
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beyond the formation of the hydrous silicate, which is broken 
down, silica being carried off in solution, and hydrate remain¬ 
ing. 

In Malaya, in Indo-China, and in the Netherlands Indies 
the change in “acid,” granitic rocks, which have a high per¬ 
centage of silica, does not go beyond the formation of hydrous 
silicate of alumina, except perhaps for a small proportion hard 
to prove, and therefore the soil is clayey owing to the pre¬ 
sence of kaolinite and perhaps halloysite. In less acid or 
“basic” rocks, on the other hand, when weathered, there is 
an appreciable amount of aluminium hydrate; but it is curious 
that the only occurrence of hydrate in large percentage in 
Malaya is as nodules of a white or creamy colour above schists 
e.g. at Redhills, Kinta, Rawang, and in Malacca—which are 
of no economic importance. In Kuan tan is situated the only 
large area where basic rocks form the soil. This is about 30 
square miles of soil derived from dolerite, north and north¬ 
west of the township of Kuantan. The soil resembles the 
volcanic soils of Java, being derived from a similar rock. 

But what particularly concerns us here is whether laterite 
in any sense of the word, is of importance in agriculture and 
forestry. Rocks supply three important plant-foods, calcium 
carbonate (CaCO s ), potash (K 2 0), and phosphorus pentoxide 
(P a O fi ). Iron and magnesia are of minor importance, and as 
far as I am aware, alumina is of no importance as a plant- 
food. 


First consider the red, yellow, and mottled soils formed 
over “acid rocks.” Here we are dealing really with ordinary 
soils and we expect to get a little CaC0 3 only, a little P a 0 6 , 
but more K a O. The hydrous silicate of alumina derived from 
felspar makes the soils rather clayey unless grains of quarts 
are abundant. 

The same is true for the laterite in Malacca and generally 
for soils over schists, as for soils over acid rocks. 

The masses of iron ore referred to as “laterite” by en¬ 
gineers we need not consider. 

Is bauxite, or an aluminous laterite, a good soil? Bauxite 
is essentially Al a O, H a O with Fe»0., SiO,« P a O t , |OaO* 
and MgO as common impurities (Dana. System of ICinenM 
logy p, 261). 
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The analyses of H. and F. J. Warth of certain Indian 
laterites, which can be described as bauxites and aluminous 
laterites, show as the main constituents A1 2 0 3 , Fe a O s , H 2 0, 
SiO a , TiO a . CaO and MgO are unimportant; F 2 0 5 and K 2 0 
are not mentioned. 

If the volcanic soils of Java and Kuantan are considered 
to be laterite on the ground that they contain much aluminium 
hydrate, then is their richness as soils due to that hydrate? 
Chemically it is not; the rocks from which the soils are derived 
yield more CaC0 3 and P 2 < than acid rocks, and are therefore 
richer. 

As a source of plant foods, therefore, laterite is not of 
special importance; but mechanically it may be of considerable 
importance in soils. It may be beneficial or the reverse. 

In the case of a weathering product rich in aluminium 
hydrate the proportion of “clay” is small, or it may be absent 
altogether. The result is that such soils are earthy, open and 
porous. In the case of Kuantan dolerite soil this may be of 
importance in allowing the free circulation of plant foods and 
perhaps in aeration and growth of roots, but such soils in 
Malay generally contain a fair amount of particles small 
enough to be classed as clay in mechanical analysis. But 
at the same time they are distinctly friable. 

On the other hand soils are frequently so impregnated 
with iron-oxide that their porosity is reduced or destroyed 
altogether, which must have a bad effect on vegetation. In 
the latter case the so-called “laterite” is nothing more than 
the “iron-pans” of Europe, which are often a source of trouble 
to agriculturists. 

In conclusion I would suggest that the word laterite be 
used as little as possible. In Malaya we have typical laterite 
as defined by Buchanan, but it is only weathered rock im¬ 
pregnated with iron-oxide, and contains a large amount of 
hydrous silicate of alumina or “clay.” On the other hand 
the word is applied p 9 pularly to masses of iron-oxide and red 
decomposition products which are simply ordinary soils colour¬ 
ed by Fe a O a , The formation of large quantities of aluminium 
hydrate may be of importance mechanically in a soil, but it is 
unnecessary, and incorrect, to associate that with Buchanan’s 
word “laterite.” 
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56.8 

70 

Sev 

50 
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04 
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08.8 
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G4.9 
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58.4 

70 
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60 

Sev 

07 

lltli 
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71.9 

08.7 

i 
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05.4 


79 

17*20 

62 

Sev 

72 
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Air Temperature in defence Fahrenheit. 


3 AS 



P|W- 

Taiping 

Kuala Kungwr 
Batu Gajab 
Oopeng 
Ipob 
Katnpar 
Teluk Anaon 
Tapali 4 
Farit Buntar 
Bagan Berai 
flelama 
Lenagong 
Tanjong Malitn 
Orik 

Klian Intan 
Kroh u 4 
Tanjong Bambutan 
Sitiawon 

8UMNOOR- 

Kuala Lumpur Ely. Hill 
K.L. Inst, for Med. Besearch 
Tlukit Jeram 
Kajang 

Kuala Selangor 
8erendah 
Kuala Knbu 
Telok Datoh 

Niom Simbilw— 

Seremban 
Kuala Piiah 
Tumpin 
Port Dickson 
Jelebu 

Pahako— 

Kuala Ltpli 

Raub 

Bentong 

Pekan 

Ktiantan 

Temcrloh 


Hill Stations- ^ . 

Cnmeron’A Ulandi (Tanah Bata) 
Cameroii'H H’lauds (Rt. Mentigl.) 
Fraoer's Hill 
Maxwell'! Hill 


°P I °F I °F I °P °F I °P 


88.8 86.5 

76.2 60.8 

81.7 90.2 

82.5 60.8 

81.7 60.2 
80.0 88.7 

81.4 86.8 

81.8 80.4 
844 88.4 

88.1 88.4 

81.2 81.1 

78.8 88.8 
81.0 89.8 

75.8 86.6 

75.8 85.6 

76.6 88.6 

82.8 91,0 

82.4 88.0 


78.5 92.5 

77.6 92.3 

78.3 92.8 

77.5 92.8 

78.8 92.9 

77.7 91.7 

78.8 90.6 

76.4 92.8 

77.9 80.8 
80.0 91.8 

78.9 92.8 

75.8 80.3 

75.4 91.8 

74.4 89.8 
71.0 88.5 

71.4 85.9 

77.8 92.9 

77.6 | 91.1 


71.6 71.6 
72.5 .. 


Absolute Extremes 


80 8 86.1 77.0 88.9 70.7 68.4 

80? 86.7 78.2 89.7 71.5 y 

81 9 86.9 78.5 89.3 72.8 71.9 

82 4 88.9 77.2 90.4 , 71.1 ■■ 

82 8 86.7 78.7 87.0 73.1 

82 2 87.7 79.8 91.8 70.7 •• 

824 87.8 75.2 91.7 72.8 •• 

.. .. 88.5 72.2 ■■ 


81 4 87.4 70.7 89.0 71.9 .. 

.. 89.0 70.6 .. 

Bll 85.8 75.7 88.5 68.7 .. 

81 6 85.0 78.9 86.2 78.3 .. 

78!o 87.4 78.9 88.8 69.6 » 

77,9 80.7 77.0 92.6 70.5 

782 86.1 74.7 89.0 69.0 68.2 

787 88.8 74.0 92.2 70.3 .. 

82J 86.1 75.4 89.5 72.1 • ■ 

82 2 86.2 78.7 86.9 72.8 •• 

77J 86.7 76.6 89,4 71.6 70.2 

65.7 70.8 60.4 72,7 54.4 

64.1 69.4 .. 72.0 59.8 Jfj ■ 

67.1 71.2 65.3 78.8 02.1 

70.8 73.2 69.8 76.5 60.3 ■■ 



95 80th 69 Rer *90 18tb 74 

94 Bev 70 29th 69 21st 74 

97 80th 68 grd 90 2l«t 80 

97 80th 78 sotb 90 21,27 81 

96 80th 67 4 tii 91 Bev 75 1 

94 4 th 68 4th 90 Rl 701 

92 Sev .. .. 86 20th 

95 6,81 67 6 th 90 21 *t 73 ' 

98 7,12 70 Sev 86 l?th 76 

98 9«v 07 4th 87 17th 75 

98 80 th 69 Sev 88 17th 79 

93 Ser 67 8,4 86 18th 73 

95 Slat 68 4th 88 20th 72 

92 12th 68 4th 86 17th 75 

92 12 th 65 4 th 86 Sev 71 

89 Sev eg 22 nd 81 18,2B 72 

97 81st 68 4 th 90 19,21 75 

88 10,80 70 Bev 89 19,21 76 

93 28th 66 4 th 84 10th 74 

94 28th 60 4 th 80 10th 75 

91 fiev 70 4,15 80 20 th 75 

95 28tL 66 4th 85 10th >6 

90 30th 71 12 th 82 Srvl 76 

04 Sev 68 5,27 89 21»t 78 

96 80th 68 4th 88 Bev 74 

92 28th 70 4 th 86 Bev 74 

92 7th 70 Sev 85 12th 74 

98 28th 07 5 th 84 11,22 76 

92 Bov 64 15.20 88 15th 74 

88 2,28 69 15th 34 15,22 76 

91 Sev 66 4 th 85 12th 72 

94 9,15 60 Sev 90 Bev 72 

91 Bev 66 Sev 84 It? 73 

95 12 th 60 26th 86 4th 74 

01 Bev 68 4th 83 74 

98 7 th 70 20 th 86 11th 77 

98 80th 69 10,28 86 Bev 74 

79 80th 45 4,5 70 27jh 60 

78 80th 57 21,32 68 27 g * 

78 80tb 60 15th 70 lttg Jf 

70 80th 65 10,15 72 17th 6» 
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82.1 87.0 

79.2 87.8 
80.5 88.8 

81.8 89.5 

80.8 89.5 

79.1 89.0 

80.2 86.1 
81.1 88.2 

82.7 89.0 

81.2 87.7 
H 0.2 89.8 

79.4 88.7 
80.1 89.5 

77.5 85.4 

76.7 83.2 

77.9 83.8 

81.6 90.8 

81.8 86.3 


°F I °F f °F 


77.8 91.8 72.1 

77.4 90.8 73.1 

77.8 90.8 73.1 
76.0 91.3 75.7 

77.6 91.7 72.9 

77.8 91.8 72.4 

78.1 89.5 77.2 

76.7 91.7 71.8 

78.4 90.3 78.2 

78.7 90.5 71.0 
78.0 01,2 72.4 

76.8 90.1 71.6 

75.4 91.1 69.9 
74,6 89.0 72.7 

70.8 87.6 69.2 

72.1 86.8 69.8 

76.3 92.0 72.8 
78.0 89.8 73.4 


I °F I I “PI 


27,30 85 
14th 85 
6.15 83 
1510 85 
13th 85 
8.4 87 
let 82 
Hev gs 
aev 88 
Sev 82 
Hev 82 
9th 88 
10,12 86 
8 i 

4th 80 
181i 80 

80th go 
18 th ge 


26th 74 
29th 78 
5th 77 
26th 70 
26th 75 
29th 75 
28th 8 (| 
29th 75 
17,26 76 
17th 74 
26lh 78 
29th 74 
1,25 72 

28th 76 

17th n 

27th 72 
27th 74 
25th 78 


80.5 84.9 76.8 90.0 71.6 

80.8 85.9 77.8 90.3 72.4 

81.7 84 H 76.9 8 fe.fi 72.7 

81.0 86.5 77.3 90.2 71.4 

82.1 85.4 •• 87.0 74.0 

82.3 80.5 76.6 90.8 71.7 

81.5 86.5 75.1 90.9 70.3 


81.6 86.0 76.9 88.9 71.9 •• 

.. - 89.4 71.5 •• 

82.4 84.5 70.0 8«,6 70 ,o •• 

82.3 85.2 78.8 a 6 .6 74.1 •• 

79.4 88.1 74.6 89,4 710 .. 

78.7 91.8 78.0 92.9 72.1 

78.4 85.6 74.8 88.5 70.7 09-8 

79.5 88.6 75.4 9U 71.4 •• 

81.7 86.6 76.3 91.0 72.8 

80.9 86.0 77.4 88.6 72.5 •• 

77.7 87.2 76.3 89.5 72.1 70.8 


66.9 69.6 61.7 73.8 57.2 53.1 

64.8 68.2 72.4 50.1 57.1 • 

68.9 70.5 65.8 74,1 82.5 59.4 

70.2 71.8 68.6 76.2 65.8 


g ev 70 Sev g 5 28th 7 4 

8 rii 70 12,13 86 28 th 75 

3 rd 70 J2tu 86 Sev 75 

7th 89 14th 85 2 8 tt' 74 

3 rd 72 feuv 30 21,22 76 

4:h eg Sev 86 29th 74 

3 rd 08 85 28th 73 

Hev 70 13th 34 28 th 70 

2.7 TO .J* 1 ' 1 86 IS. 81 78 

Her 69 M 15 83 16.28 74 

SOtU 68 82 16J6 70 

6,12 72 88 16th 77 

2.8 68 16 ' a0 86 24tli 73 


04 Bov 69 Bev 90 22 lll 75 

92 7.14 66 18th 80 28th 75 

95 13,14 68 22 th 85 27,28 75 
98 Hev 69 18th 89 Hev 7o 

93 12 th 70 12,24 82 16,28 78 

90 3,10 68 12,18 81 27th 75 


76 Hev 51 10,14 70 Sev 61 

77 3 rd 54 16th 68 16,28 6 Q| 

77 7 th 60 8 th 68 28th 6jT 

80 3 rd 63 Hev 71 26th 69 
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Air Tcmpmture in degrees Fahrenheit. 



PlftAK- 

Taiplng 

Kuala Kangsar 

Bafu Oajah 

Oopeng 

lpoh 

Kntnpar 

Teluk Anson 

Tapah 

Parlt Bnntar 
Pagan Herat 
Selama 
Lenggong 
Tarijong Malim 
Grik 

Kllan Intan 

Kroh 

Tanjong Rambntan 
Sitlawan 

Selangor- 

Kuala Lumpur Rl,v, Hill 
K.L. Inst, for Med. Research 
Bukit Jeram 
Knjang 

Kuala Selangor 
Rorendah 
Kuala Knbn 
Telok Datoh 

NeORI SlMBlLAK— 

Reremban 
Kuala I’ilah 
Tampin 
Port Dickson 
Jelchu 

PAI1ANO- 
Kuala Lipis 
Raub 
Ben tong 
Pekan 
Kuantan 
Ti'incrlnli 


Hn.L Stationa- 

Cameron’s1 Hands (Tanah Rata) 
Cameron's H’lamls (Bl. Mentlgi.) 
Fraser’s Hill 
Maxwell’s Hill 


84.3 7C.8 
88.0 78.7 

87.1 75.9 

88.4 70.3 

87.2 75.8 

87.4 70.1 
80.9 76.3 

86.5 74.7 
80.8 77.1 

86.7 77.9 
80.0 76.5 

90.1 76.3 

84.7 74.9 

90.7 76.0 

87.2 70.0 
84.1 70.6 

89.8 78.2 

87.8 76.7 


91.0 72.4 72 

91.8 72.9 

92.4 73.2 . 

91.1 75.9 

92.7 72.4 . 

90.7 72.0 . 

91.2 75.7 

91.7 71.4 

89.0 73.6 . 

90.8 71.9 . 

92.4 73.7 

91.7 72.0 • 

91.5 70.5 . 

92.6 72.8 • 

90.0 09.2 • 

87.9 68.5 

02.4 71.9 

88.5 73.1 


81,2 84.1 75.9 92.3 72.2 70 7 

81.8 85.7 76.8 92.0 73.0 

84.0 86.8 76.6 90.7 78.1 72 4 

81.8 85.6 76.7 92.1 71.6 

83.4 86.2 78.2 87.2 74.0 

83.4 84.0 74.9 91.5 71.7 

82.6 84.2 74.8 91.9 71.3 .. 


81.5 85.6 77.1 90.9 71.4 .. 

. 90.0 71 9 

82.4 87.1 75.7 90.8 70 '., 

83.4 85.8 78.7 $7.1 742 .. 

80.3 88.7 74.4 89.9 7U .. 

! 79.6 91.1 76.9 02.0 72.6 .. 

79.7 86.5 76.0 89.3 72.0 70.0 

80.2 88.6 70.4 92.0 73.8 .. 

81.9 86.3 78.7 87.3 71.8 

82.7 86.1 78.1 88.2 73.5 

70.2 88,2 77.4 90,9 73,1 71.8 

68.5 70.0 62.8 73.2 50.8 52.5 

67.7 67.8 .. 72.0 58.9 56.4 

66.7 70.5 06.0 72,8. 03.3 59.9 

71.0 72 .I 07.9 74.4 66.1 


i *• 


94 1 st 

94 3,4 

95 2nd 

94 2I1U 

95 15tl» 

92 2 eV 
03 « ov 
94 wV 
91 

93 1.4 

ll 

9? 2nd 
05 W" 

94 l» l 
90 10 th 

95 4 , 22 
02 2nd 


70 2.14 86 

68 2nd 88 
70 3rd 88 

73 3.28 87 

69 4t.li 86 

70 S«v 87 

74 , He\ 87 
68 Bill 87 
72 aev 80 
60 l»t 88 

71 14th 80 

68 4Mi 89 
07 29th 87 

69 3.4 89 
66 Ctli 87 
G4 4th 85 

69 21«t 90 

70 »cv ho 


95 7th 09 2,4 80 80th 

95 i 2 nd 09 4 th 87 28,30 

94 j 22 ud 71 2 nd 80 301 b 

94 08 4th 88 30 th 

89 1 st 72 8 uv 83 8Ul 

94 Itith 60 2,5 89 1st 

94 Soy 08 4 tn 89 25,28 

93 15th 71 ) 4th 80 28,30 

9 2 8 ev f 7 o Sev 90 Sev 

93 8,10 07 4th 86 19th 

93 Spv , 70 t*v 83 24th 

89 22iul 72 2nd 86 Sev 

90 12,13 08 18th go 28 th 


94 Sev 71 
of Sev M 

94 7,12 70 
90 {28,28 70 
00 27.20 71 
03 9th 70 

77 20th 47 
75 4,24 56 
75 8 th ol 


.Sev 00 4,16 75 

4 th 86 23 rd 74 
4 t!i 90 sev 77 
S«v 85 17,21 74 
Sev 86 1 st 75 
6 th 87 20th 75 


4 th 71 Sev 01 

!>e» 69 28.80 «(* 
5 th 70 24th 64 

Sev 72 17Ch| 60 
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0 

Taiping 

•« 
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82.7’ 

76.3 

90.9 

71.6 

71.5 

06 

2 nd 

69 

6 th 

64 

26th 

75 

Koala langsar 

... 

78.8 

87.0 

76.5 

91.8 

71.5 

95 

7th 

68 

1 st 

85 

10th 

75 

Batn Gajato 

HI 

79.1 

86.8 

75.8 

01.0 

72.1 


06 

2 nd 

70 

Sev 

86 

2 TUi 

75 

ST 

... 

80.5 

86.8 

76.8 

90.8 

75.7 


95 

2,7 

72 

8 th 

86 

87th 

60 


70.9 

87.7 

76.1 

91.9 

71,5 


06 

2nd 

67 

68 

1 st 

87 

27th 

74 

Kampar 


78.5 

87.9 

75.9 

90.5 

71.5 


94 

lots 

2 nd 

87 

4th 

7 i 

Taluk Anson 

... 

79.0 

85.2 

75.8 

90.0 

76.7 


93 

Sev 

7!? 

loth 

85 

26th 

7f 

Tapah 


79.8 

87.0 

75.8 

91.5 

71.0 


95 

8 th 

68 

8, 9 

69 

Sev 

74 

Parit lluntar - 

••• 

81.5 

85.9 

76.8 

88.8 

78.2 


91 

Sev 

71 

Sev 

85 

18th 

75 

Bagan Serai 

••• 

80.5 

85.6 

76.2 

90.0 

70.7 


94 

9 th 

68 

Sev 

85 

28th 

77 

Selama 

... 

79.7 

87.1 

76.7 

92.1 

72.7 


96 

2nd 

67 

9 th 

86 

18th 

77 

Lenggong 

Tanjong Malim 

•M 

79.9 

89.4 

75.6 

90.4 

70.7 


94 

22,28 

65 

lift 

84 

19th 

74 


79.8 

87.8 

74.8 

90.0 

60.7 


95 

2 nd 

65 

3rd 

85 

28th 

72 

Grik 

... 

76.8 

87.9 

74.3 

90.0 

70.5 


94 

21 st 

64 

9th 

85 

17th 

74 

Klian Intan 


75.5 

86.4 

71.8 

89.3 

66.0 


02 

Sev 

60 

lHt 

83 

18 th 

70 

Kroh 

... 

78.5 

88.2 

72.0 

86.7 

68.8 


00 

24th 

66 

6th 

81 

lOti: 

71 

Tanjong Bambutan 

IH 

80.1 

90.0 

77.9 

92.8 

72.3 


95 

Sev 

70 

2,19 

90 

Sev 

74 

8itiawan 

" 

81.9 

84.7 

76.7 

88.0 

78.3 


03 

20,22 

70 

Sev 

81 

28th 

75 

SlfjANOOB— ^ TTI11 

Kuala Lumpur Bly. Hill 


79.6 

86.9 

75.9 

01.5 

71.9 

70.1 

96 
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60 

1,4 

88 

28th 

73 
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79.9 

89.0 

76.7 

91.0 

72.6 

71.5 

95 

Sev 

69 

1st 

87 

18.28 

74 

Bukit Jeram 

ate 

80.9 

85.7 

76.3 

80.5 

72.3 

92 

24th 

70 

3rd 

84 

27th 

74 

Kajang 

••• 

80.0 

88.1 

76.4 

91.5 

71.1 

.. 

95 

2 nd 

67 

1st 

87 

18th 

67 

Kuala Aelangor 

•at 

81.5 

86.0 

78.8 

91.2 

78.9 


99 

loti. 

72 

Sev 

84 

•7th 

76 

Serendah 


70.7 

87.0 

74.5 

90.7 

71.3 


04 

21»t 

69 

Sev 

86 

29th 

74 

Kuala Kubu 

ate 

80.0 

85.5 

74.3 

91.1 

70.9 


94 

Sev 

68 

1,8 

87 

28th 

73 

Telok Datoh 

••a 


.. 

80.7 

72.5 


92 

Sev 

70 
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27th 

74 

Negri Simbilh- 
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86.9 

76.8 
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71.8 
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70 
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73 

Kuala Piiah 
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68.3 

70.8 


02 

26th 

65 

1st 

61 

18th 

74 

Tampin 
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83.0 

85.5 

76.5 

80.2 

71.1 


03 

29th 

67 

7th 

84 

17th 

76 
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••• 

82.7 

85.5 

78.7 

87.6 

73.5 
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2,6 

11th 

71 
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83 

27th 
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66 
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86 

Sev 

72 
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65 

1st 
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Ben tong 
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94 
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67 
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84 

18th 

74 
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M< 

80.1 

82.7 

78.4 

85.1 
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,, 

90 

28th 

70 

Sev 

80 

11th 

87 

Kuantan 

Temerloh 
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70.5 

77.8 

82.7 

85.3 

76.9 

75.7 

85.4 

88.1 

72.7 

71.8 

70.0 

92 

08 

2 8 til 
24th 

69 

66 

1st 

1st 

79 

81 

4th 

18th 

76 

74 
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48 



27th 


Cameron’s ll’lands (Tanah Kata) 

66.8 

68.7 

61.3 

72.7 

56.5 

52.5 

77 

24th 

1st 

69 

62 

Uamenm'R H'lauds (Ht, Mentlgi.) 

65.9 

66.6 


71.8 

58.1 

55.8 

77 

24th 

54 

1,9 

67 

18,27 

W 

64 

Fraser's Hill 


64.0 

68.9 

64.5 

71.0 

62.0 

59.7 

76 

24th 

50 

8th 

65 

18th 

Maxwell's Hill 

«. 

69.1 

70.1 

67.2 

74.4 
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77 

Sev 

03 

2nd 

71 

17th 
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m.m. 
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619.7 

m.m. 

44.5 

84.9 

12th 

16th 

16 

19 

Ragan Datoh.. 
Sungkai 

Ins. 

6.80 

9.48 

m.m. 

160.1 

289.5 

m.m. 

57.8 
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85.8- 76.8 

88.9 76.7 
88.0 76.4 
87.2 76.6 

89.9 77.0 

87.5 75.7 

87.6 77.2 

87.4 76.8 

86.9 75.6 

86.8 77.9 

88.5 77.8 
87.0 76.5 
90.0 75.6 

87.9 78.1 
85.4 70.5 

84.9 72.8 
89.2 77.6 


91.6 71.4 71 

91.5 71.9 

91.9 72.1 

90.9 74.6 

92.6 71.2 

90.4 71.6 

90.7 .. 

90.7 70.7 

88.7 72.2 

90.2 70.2 

91.9 72.6 

91.2 70.0 

91.9 69.8 

89.9 69.9 
88.6 67.8 

87.4 67.9 • 

92.6 71.0 • 

88.7 72.8 • 


78.8 87.8 76.9 90.0 71.4 69 6 

79.4 88.2 78.1 91.2 71.9 

79.9 86.7 76.9 99.8 71.6 71.0 

79.6 87.5 76.8 91.2 70.8 

80.0 88.7 81.5 90.6 78.8 

79.9 87.4 74.9 90.7 70.7 

79.8 86.6 74.4 90.8 70.1 


94 Sev 69 tl,8 88 11th 75 

04 Sav 70 Sev 85 19(1) 7*, 

94 Sav 69 2Sth 88 18(1) 74 

94 18(1) 70 28th 86 15(1) 79 

0 6 8«) 68 28th 84 18(1) 74 

03 1,8 70 Sev 85 18(1) 7<u 

93 28th .. .. 86 11th ./ 

98 5,22 68 10,11 85 18ti. 78 

02 Sev 69 160) 88 Sav 74 

04 10th 68 85 11th 72 

96 7th 64 6th 81 11th 73 

95 8, 12 65 10(h 85 19th 74 

05 5th 67 5.8 87 18,20 72 

98 10,25 64 10th 88 llth 74 

go Sev 61 llth 82 20th 70 

01 2.7 64 7,9 80 18lh 71 

gg Sev 68 28th 89 15,20 74 

91 Sev 70 Sev 82 11,21 77 

95 6th 69 Sev 79 m n 

95 Sev 66 8rd 81 llth 7J 

94 8nl 70 Jey 80 llth u 

95 7th 67 3rd 8 i m 'J 

ooiul 94 Sav ok L:. 


95 7rh 67 3M si 10th 73 

99 22«)d 72 Sev 85 ScV 

«, Mmv AB 8. S BA in*I. -. 


90:? 70:? :: m Sev 68 aj ** w* 74 

90.8 70.1 95 6th 67 88 11'17 73 

88.8 71,8 93 88 8n 88 74 


81.1 80.2 77.0 01.0 71.5 .. 

. 87.5 71 5 

81.1 85.4 75.9 89.2 715 

81.8 84.2 78.0 86.8 78 1 .. 

78.7 00.6 74.7 88.0 70S ■■ 

77.8 89.0 75.9 90.7 71.2 •• 

76.8 84.0 74.9 86.2 70.5 68.9 

76.2 88.4 75.7 90.0 71.5 •• 

79.5 82.0 77.7 88.9 70.0 

78.8 82.8 77.1 84.7 72.4 

76.5 85.1 75.9 87.4 70.8 69.8 

66.8 68.2 60.6 71.4 55.6 51.4 

8 H 66.2 ” 70.5 58.1 55.8 

68.6 67.9 64.5 70.6 60.8 59.4 

69.8 71.2 67.2 74.8 65.0 


94 8th- 70 15,17 90 Sev 73 
92 28rd 62 10th 76 17th 79 

92 8rd 70 Sev 8 0 4 th 74 

93 3rd 72 Sev 8 1 20th 75 

92 7,25 75 Sev 76 18| i 9 ^ 

94 l«t 88 2nd 84 17th 78 

00 7 28 88 x ’ 4 78 18th 73 

95 23rd 89 *«' 62 ISUi 73 

87 6,28 61 lith 77 18th 73 

88 7th 89 2»d 76 17th 75 

92 7th 87 2,6 75 11,18 74 

76 18th 45 2,28 65 llth 68 

76 18,25 54 28th 95 17,18 68 1 
75 24,25 58 28th e8 17th « 8 

78 18th 68 27th 72 Sev 67 
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BSERVATIOKU, FEBRUARY, 1929. 
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0 
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Y 

O 

1.9 

2.1 
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26.9 
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m.b, 

26.6 

24.2 
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27.5 

% 

78 

83 

X 

07 

54 

X 

91 

90 
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7.82 

8.93 
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27.5 

18th 
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18 

16 
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Hrs. 

dev 

1.8 

25.6 
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27.7 

30 

59 

92 
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27.0 
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80 
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' OBSERVATIONS, MARCH, 1929. 
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28.7 28.4 

26.1 27.6 

26.8 27.1 
2S.4 29.8 

20.1 30.0 
27.3 25.0 

28.6 27.9 

27.7 26.7 

29.1 30.8 

29.2 20.4 
29.2 28.9 


27.5 25.4 
28.0 29.1 
27.5 30.6 
26.1 25.7 

26.7 24.0 
30.3 26.2 

29.8 30.1 


28.0 I 79 

28.7 80 

27.7 30 

28.8 81 

28.7 84 

27,0 80 

28.3 83 

27.0 79 

28.6 78 
28.9 81 

28.0 82 


27.6 82 

26.3 81 

26.1 88 
23.0 87 

22.2 86 
30.0 I 86 

29.6 I 83 


In*. 

91 24.55 

93 14.08 

93 18.31 

95 10.07 

96 16.22 

90 33.15 

93 19.71 

94 17.18 

92 6.56 

93 10.70 

92 17.01 

92 7.17 

91 14.99 

88 11.35 

94 9.31 

89 12.64 

93 11.45 

96 3.08 


I3 r <l 6.3 7.'2 

^ ,l 5.9 6.9 


28.4 27.2 28.8 S2 

27.9 27.4 28.7 7 q 

27.9 30.0 27.8 74 

29.1 29.5 20.1 


1.2 27.3 26.0 27.2 74 
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73.0 14th 

43.5 10 th 
65.0 25th 

61.7 23n! 

95.8 25th 
150.9 23rd 

83.5 30Lh 

59.9 25th 

50.6 30th 
108.7 20 th 

53.4 18th 
34.0 30th 
64.8 10 th 
59.3 2 l*t 
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63.5 30th 

52.6 25th 


96 I 16.80 426.8 

93 13.92 353.6 

91 I 2.35 59.8 

94 1 14.88 378.0 

3.22 81.8 

94 I 16.»5 430.5 
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75.5 19th 
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1.2 27.0 24.5 
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226(1 17 


27th 8 
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1,4 21.4 22.2 


18.0 79 
82 

20.3 03 

21.2 86 


23rd 20 5.00 152.00 

23rd 19 5.40 102.05 

29th 21 5.67 169.95 

17th 22 































AL OBSERVATIONS, MAY, 1929. 
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5.0 

7.9 

2.0 

28.9 

28.3 

29.2 

79 

69 

91 

18.66 
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64.0 
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7.7 

1.6 

28.7 

28.8 

28.9 

85 

68 

92 
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5.1 
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2.1 

27.6 

26.7 
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79 

68 

91 

11.01 
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74.4 
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1.0 

28.7 

30.4 
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79 

71 
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44.2 
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8.0 
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29.6 

26.5 
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83 

69 

98 
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887.2 
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27th 

19 
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4.8 

10.2 

2.2 

27.8 

26.8 

27.5 

81 

62 

90 

8.46 

214.9 

87.8 

6 th 

14 
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m 

4.3 

10.6 

1.5 

28,9 

26.2 

26.9 

82 

61 

98 

6.79 

172.5 

51.5 

4 th 
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M 

4 th 

8.6 

9.4 

1.5 

27.1 

28.8 

28.7 

78 

64 

98 

15.66 

897.8 

57.2 

5 th 

20 


.. 

15th 

5.4 

7.8 

2.8 

29.8 

30.1 

28.9 

77 

70 

90 

4.52 

114.7 

58.2 

29th 

7 


.. 

14.15 

4.2 

6.7 

1.8 

30.1 

80.1 

80.7 

82 

78 

94 

2.14 

54.4 

19.8 

29th 

5 



17 th 

4.1 

9.4 

2.0 

29.6 

28.9 

28.5 

88 

65 

91 

44.65 

372.0 

60.8 

29th 

17 


• • 

7 th 

8.7 

10.8 

1.7 

28.7 

26.1 

27.5 

84 

60 

92 

12.19 

809.5 

78.0 

4th 

18 
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Sev 

4.5 

9.9 

1.6 

27.5 

27.9 

26.9 

80 

68 

91 

10.18 

257.3 

87,1 

5 th 

14 
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6.4 

1.5 

28.2 

80.5 

27.8 

84 

74 
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6.96 

176.9 

81.7 

6 th 

28 
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Sev 

2.8 

9.6 

1.2 

27.0 

24.9 

28.5 

87 

68 

94 

6.85 

174.0 

27.0 

14th 

18 
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20 th 

2.9 

7.8 

2.0 

27.8 

26.1 

23.8 

86 

70 

90 

5.89 

149.5 

21.5 

18th 

15 
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4.5 

10.7 

1.1 

28.1 

26.5 

28.9 

81 

61 

95 

11.80 
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27th 
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29.6 
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77 
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.. 
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2.7 

8.8 

1.3 
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88.4 
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88 

84 

94 

9.44 

239.8 

50.8 

5 th 
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4.4 
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27.4 

26.2 

27.1 

80 

61 

92 
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64.8 

11 th 

14 



4th 

2.7 

18.1 

1.0 

28.8 

24.7 

28.9 

88 

54 

92 

18.49 

842.7 

127.8 

19th 

12 

, t 

.. 

Sev 

8.2 

7.7 

1.1 

28.7 

28.0 

28.6 

86 

70 

95 

3.86 

85.8 

25.4 

5th 

11 

.. 


14th 

8.6 

9.5 

1.0 

28.1 

26.6 

28.8 

84 

64 

95 

12.02 

805.8 

86.4 

&th 

14 


*• 

Sev 

6.4 

5.2 

1.6 

28.6 

29.2 

29.7 

74 

78 

98 

4.20 

108.7 

70.9 

5 th 

6 

• • 

•• 

15th 

8.6 

7 8 

2.8 

29.3 

28.8 

29.4 

84 

71 

80 

5.08 

127.8 

41.9 

4 th 

11 


194,86 

Slat 

2.7 

10.1 

1.8 

28.9 

26.8 

29.2 

88 

68 

94 

6.28 

159.5 

88.9 

24th 

18 

6.29 

i Sev 

- 3.7 

8.9 

0.6 

16.8 

19.8 

19.0 

82 

61 

97 

10.43 

264 8 

87.5 

24th 

23 

4.89 

151.65 

ICR OR 

Uev 

2.5 

2.9 


18.8 

19.6 


87 

65 


11.20 

284.5 

88.4 

24th 

22 

5.00 

J.5D.U5 

^Jev 

2.8 

2.9 

1.8 

20.2 

21.6 

20.9 

89 

86 

93 

10.05 

255.8 

86.0 

4 th 

16 

4.94 

168.05 

14,10 

8.4 

8.2 

2.4 

21.4 

22.1 

21.0 

84 

85 

88 

26.06 

662.0 

79,2 

22nd 

1 

19 




mows. 


Selangor- I 

Negri Sembilan. { 

Pahang. 




Total. 

4 

■ 

a 

i 

4 

i 

li 

1 

— 

Total. 

4 

■ 

B 

4 

Dale. 

3 

li 

■s-s 

£ 

— 

Total. 

4 

■ 

B 

I 

I Date. 

ii 

£ 

1 

[ 

r 

i 

1 

man. 

56.6 

168.0 

121.2 

252.2 

159.9 

m.m, 

3e.2 

88.0 

20.8 

66.6 

96.1 

6th 

15th 

5tb 

4th 

4th 

B 

Mantln .. 

Ins. 

11.80 

m,m. 

299.7 

m.m. 

118.8 

19th 

17 

Mentakab,. 
8. Lemblng. 
KomplD .. 

Ins. 

4.84 

9.44 

2,71 

m.m. 

122.9 

289.8 

68.8 

m.m. 

59.C 

80.0 

19.1 

24th 

7th 

6th 

9 

28 

11 




























•OBSERVATIONS, JUNE, 1929. 


1 

Humidity. 

, Rainfall* 

Bright 

Sunshine. 

Means. 

3 


Vapour Pressure |l 

Perccnlugr. I 


1 

Most in a day, || 




1 










Total. 



1 

i 


• 

7. 

$ 

7 

i 

sj 

£ 

i 

A 

7 



| 

, 

*4 

* 

■d 


< 

x 

o< 

< 

CL 

X 

< 

X 

x 



g 

1 



.3 


O' 

« 

w* 

O' 

ffl 

O' 

0 

T 

O' 




Q 

t 

i 

H 


°F 


Of 

m.b. 

m.b, 

m.b. 

X 

% 

% 

Ins. 

01 .10. 

m.rn. 



Ilrs. 

Hrs. 

6 V 

5.2 

8.8 

2.2 

27.8 

27.0 

28.0 

78 

66 

90 

6.08 

154.5 

29.0 

17th 

14 



Dll 

3.4 

9.3 

1.8 

27.9 

26.5 

29.5 

84 

65 

94 

2.91 

74.0 

27.0 

25tb 

8 



[111 

4.9 

10.8 

•> 3 

26.8 

25.6 

28.8 

78 

60 

89 

8.13 

79.4 

86.0 

2 ml 

8 



24 

4.8 

9.8 

0.1 

27.4 

27.9 

30.1 

80 

63 

100 

6.30 

160.0 

48.8 

22 ml 

12 



t'V 

4.9 

n.o 

2.1 

27.0 

27.0 

28.5 

78 

60 

90 

1.42 

86.0 

9.6 

4 th 

11 



th 

5.9 

10.4 

8.0 

27.0 

26.6 

27.1 

82 

61 

86 

3.19 

81.0 

30.2 

list 

6 



§13 

4.6 

7.2 

2.1 

27.0 

2S.6 

28.b 

80 

71 

91 

5.41 

137.3 

50.5 

30th 

12 



5lli 

5.2 

9.3 

1.8 

26.9 

27.3 

28.0 

78 

65 

92 

8.67 

220.2 

73.7 

25th 

10 



jtli 

5.4 

9.4 

1.8 

28.1 

28.1 

29.7 

77 

64 

92 

4.30 

109.2 

32.0 

17 th 

7 



p 

4.0 

7.8 

1.8 

28.9 

29.2 

30.S 

83 

70 

94 

2.36 

59.9 

13.5 

17th 

8 



|ud 

4.3 

9.2 

2.2 

27.4 

28.7 

28.7 

81 

65 

90 

4.11 

104.4 

38.4 

17th 

10 



ev 

4.0 

10.6 

1.9 

27.0 

26.4 

28.0 

82 

61 

91 

3.92 

99.5 

64.0 

22 ml 

9 



2nd 

4.4 

9.6 

1.9 

27.1 

28.5 

26.6 

80 

64 

81 

3.86 

98.1 

21.6 

1 st 

11 


... 

Gill 

2.5 

6.7 

1.3 

27.6 

28.7 

26.9 

88 

73 

94 

3,90 

99.1 

26.0 

19th 

14 



t5t 1) 

3.2 

7.9 

1.0 

25.8 

24.8 

24.0 

85 

67 

95 

3.98 

101.2 

17.0 

26lh 

12 


,, 

,sev 

3.4 

8.5 

1.8 

26.7 

24.6 

24.0 

84 

66 

91 

4.49 

114.0 

34.0 

17th 

9 



*<n 

4.1 

12.7 

1.1 

29.1 

25.0 

28.8 

83 

55 

95 

3.89 

98.7 

39.0 

22 ml 

13 



tosv 

3.4 

3.7 

0.5 

30.4 

3L.3 

81.6 

85 

85 

98 

1.99 

50.5 

21.5 

4 th 

5 


•• 

Sev 

4.2 

7.8 

1.8 

27.8 

27.3 

27.6 

61 

71 

92 

6.34 

161.0 

83.8 

4 th 

14 

6.14 

184.15 

El 

4.7 

8.3 

2.3 

27.3 

26.7 

28.3 

79 

67 

89 

6.30 

160.0 

90.9 

4th 

15 



,3 

5.1 

6.5 

2.5 

27.6 

28.5 

27.0 

79 

74 

88 

2.56 

65.0 

32.2 

10 th 

10 

6.68 

200.50 

GUI 

4.0 

7.1 

1,5 

2 8 ’7 

29.2 

29.1 

83 

72 

98 

6.22 

158.0 

85.6 

4 U 1 

17 


.. 

aril 

5.9 

6.4 


26.7 

29.1 


75 

76 


2.90 

73.7 

20.1 

28th 

5 


.. 


6.1 

8.9 

2.1) 

26.6 

26.4 

27.6 

75 

Go 

91 

8.31 

211.1 

56.4 

11 th 

14 



MV 

5.6 

9.0 

1.0 

26.7 

26.2 

27.8 

77 

05 

95 

4.87 

123.7 

37.9 

4th 

11 


• • 

4th 










5.16 

131.1 

72.7 

10 th 

15 


1 * 

X’V 

4.2 

8.1 

1.1 

28.9 

27.0 

29.3 

82 

68 

95 

4.49 

114.0 

83.7 

27th 

21 



26 










7.65 

194.3 

66.1 

7 th 

13 



lUlU 

6.6 

6.5 

2.0 

27.5 

28.2 

27.6 

77 

74 

91 

4.32 

109.7 

45.7 

20th 

10 


’’ 

M*V 

3.5 

4.8 

1.8 

30.8 

31.7 

31.0 

85 

80 

94 

4.55 

115.6 

34.3 

17th 

10 



9 

4.0 

10.9 

1.4 

27.0 

25.0 

26.7 

82 

59 

93 

6.89 

175.0 

39.4 

20 th 

20 



4 th 

2.6 

13.0 

2.5 

28.7 

25.0 

28.2 

88 

54 

88 

4.48 

113.8 

27.9 

27th 

13 



Btt) 

3.6 

7.7 

1.1 

26.8 

27.3 

27.8 

84 

69 

95 

4.70 

119.4 

29.2 

15th 

12 



Jill 

4.6 

8.6 

0.8 

26.4 

27.0 

28.4 

80 

67 

97 

2.78 

70.6 

21.6 

20tl» 

11 



Kith 

3.9 

6.4 

1.3 

29.5 

30.4 

28.5 

| 83 

74 

94 

4.35 

110.5 

49.8 

19. 30 

7 



ifid 

4.7 

7.3 

2.2 

27.3 

28.4 

28,1 

1 79 

71 

90 

4.89 

184.3 

71.4 

25th 

11 



a, 4 

2.6 

3.7 

1.6 

27.7 

25.9 

28.0 

88 

63 


5.84 

148.3 

93.2 

25 th 

12 

5.95 

178.65 

| 2 lh 

.3.7 

4.8 

0.8 

17.6 

18.2 

17.6 

81 

77 

95 

3.28 

83.4 

21.4 

20tli 

17 

4.84 

145.25 

|v 

3.0 

4.0 


17.1 

18.2 

.. 

84 

80 


3.03 

76.9 

19.1 

20 h 

14 

5.11 

153.40 

P 

4.0 

8.8 

2.8 

18.7 

20.1 

17.9 

81 

82 

86 

6 53 

165.9 

40.7 

34th 

14 

5.03 

150.95 

[ill 

3.9 

3.0 

2.3 

19.7 

22.0 

20.5 

81 

86 

89 

7.46 

190.0 

32.4 

17th 

14 






ngor. 




Negri Sembilan. j 

Pahang. 


4 

N 

.9 

I 

i 

3 

1 

f 

— 

Total. 

>* 

4 
(8 

5 
* 

V 

£ 

3 

a 

2 

n 

Y. 

— 

Total. 

Most in a day. 

£ 

£ 

a 

h 

v 

i 


mm. 




ins. 


m.m. 




JllH. 

m.m. 

m.m. 



80.2 

40.1 

4 h 

5 

duntin ., 

3.13 

79.5 

15,0 

23 rd 

14 

\l(‘ntnkub 

5 68 

144.3 

50 8 

20th 

9 

86.0 

Rfliil 

11th 

10 







S. Ijemblujf .. 

11.50 

292.1 

42 9 

23rd 

16 

116.8 

64.5 

4th 

11 







Romplu 

6.43 

163.3 

83.3 

28 rd 

11 

234.4 

89.9 

26th 

1ft 













163 6 

±1 

26th 

1ft 


mmmm 

mmmm 

mmmm 

mmmmm 

mmmm 


_ 

— 


_ 

tmmm 






















OBSERVATIONS, JULY, 1929. 









































































































NERVATIONS, AUGUST, 1929, 


- 

| Humidity. 

Rainfall • 

Bright 

Sunshine* 


■kxmMms 

Percentage. 

Total. 

Moat in n ditv. n 

\i 

i 

1 

i 

3 

* 

a 

Si 

cu 

* 

i 

$ 

« 

a 

a* 

S3 

4 

O' 

3j 

cu 

« 

a 

O' 

1 

<3 


op 


op 

m.b, 

m.b. 

m.b. 

% 

% 

% 

Ins. 

m.m. 

m.m. 



Hrs 


22 

5.7 

10.1 

2.4 

27.0 

25.8 

27.8 

76 

62 

89 

5.10 

129.5 

84.0 

25th 

15 



1 

4.4 

8.5 

1.9 

26.1 

25.8 

28.1 

80 

66 

91 

4.24 

107.7 

53.0 

16th 

g 


* f 

1 

5.7 

12.6 

8.1 

25.4 

24.2 

26.9 

75 

55 

86 

4.76 

120.8 

80.6 

16th 

8 




5.0 

9.8 

1.0 

27.6 

28.8 

29.1 

79 

65 

95 

5.84 

185,7 

24.1 

3 rd 

20 




4.5 

10.9 

1.8 

27.0 

26.8 

28.9 

79 

60 

92 

2.79 

70.8 

16.9 

16th 

13 




4.6 

11.4 

2.7 

26.6 

25.0 

26.6 

80 

57 

87 

7.10 

180.3 

49.0 

25th 

15 




5.6 

11.0 

1.9 

25.9 

26.0 

28.7 

76 

59 

91 

1.43 

86.3 

17.0 

7th 

5 




4.4 

9.9 

1.4 

27.7 

27.0 

27.6 

80 

68 

98 

5.78 

146.8 

88.9 

24th 

13 




6.0 

10.0 

2.0 

27.1 

27.0 

28.5 

75 

63 

91 

8.99 

101.4 

36.3 

31st 

10 




4.9 

8.7 

1.6 

27.6 

28.0 

29.8 

79 

67 

98 

4.87 

111.0 

57.9 

7th 

8 




4.1 

9.0 

2.0 

28.6 

28.5 

26.6 

88 

66 

91 

9,51 

241.6 

96.8 

25th 

14 




8.0 

10.3 

1.7 

27.9 

25.6 

26.8 

86 

61 

92 

8.96 

100.5 

27.0 

16th 

ia 




4.8 

9.7 

1.8 

26.9 

26.8 

26.4 

79 

64 

91 

6.28 

159.5 

44.2 

14th 

10 




2.2 

8.8 

2.3 

26.6 

26.8 

25.7 

89 

67 

89 

4.73 

120.1 

30.3 

10th 

15 




2.6 

8.2 

1.1 

25.5 

25.1 

24.1 

88 

67 

94 

2.47 

62.6 

24.0 

7 ih 

9 




8.8 

9.7 

0.9 

26.2 

28.0 

24.8 

85 

61 

05 

5.47 

189.0 

25.0 

28th 

g 




6.8 

14.4 

2.4 

25.2 

22.6 

27.8 

78 

49 

89 

2.86 

72.6 

23.0 

23 I’d 

7 


... 


8.7 

5.4 

0.6 

80.2 

38.2 

J29.7 

84 

78 

97 

4.72 

120.0 

72.0 

11th 

8 




5.8 

11.6 

3.1 

25.1 

24.2 

26.9 

75 

57 

86 

2.28 

56.7 

17.7 

18 tli 

io 

7.42 

280.05 


5.7 

11.5 

3.0 

25.6 

24.9 

20.1 

75 

67 

86 

8.19 

81.0 

17.0 

I0t!' 

7 




5.0 

7.6 

2.7 

26.7 

28.1 

27.5 

78 

70 

87 

5.30 

134.5 

59.9 

10th 

12 

7.83 

242.80 


6.0 

10.8 

1.5 

26.0 

26.2 

28.9 

74 

60 

98 

2.51 

63.8 

25.7 

14th 

11 


,, 


5.5 

9.1 

8.9 

26.6 

26.1 

25.6 

77 

65 

82 

1.87 

47.5 

25.4 

11th 

5 


,, 


6,9 

10.9 

2.4 

25.7 

24.6 

28.5 

71 

59 

89 

3.06 

77.7 

30.7 

11th 

6 

,, 



6,3 

10.7 

1.4 

25.5 

24.6 

27.1 

73 

69 

98 

8,46 

214.9 

47.5 

10th 

13 


.. 

•• 

•• 


" 

.. 


•• 

M 


2.18 

55.4 

10.8 

1st 

7 

■■ 

•• 


4.1 

9.5 

1.1 

29.2 

( 26.7 

j 29.3 

63 

64 

95 

0.92 

28.3 

9.2 

19th 

8 




5.2 

8.5 

1.8 

27.9 

27.5 

i 28.2 

78 

67 

94 

1.72 

5.27 

43.7 

138.9 

19.1 

26.2 

22 ml 

19th 

i J 

.. 

.. 


3.4 

4.8 

1.6 

80.1 

32.1 

31.0 

85 

80 

93 

3.72 

94.5 

35.6 

20th 

11 




4.8 

11.8 

1,2 

26.1 

24.6 

26.0 

79 

56 

94 

1.24 

81.5 

9.1 

2nd 

8 




2.7 

18.2 

1.6 

27.4 

24.G 

28.6 

87 

53 

98 

3.95 

100.8 

76.2 

2nd 

5 



ii 

3.9 

8.3 

1.8 

25.7 

25.7 

26.6 

82 

67 

94 

4 45 

118.0 

52.1 

15th 

n 



i> 

4.2 

10.3 

1.5 

26.2 

25.7 

27.1 

81 

61 

93 

8.58 

90.9 

27.2 

10th 

8 



ii 

5.3 

6.7 

1.6 

28.1 

29.1 

28.0 

78 

78 

98 

4.06 

103.1 

56.1 

Uth 

6 



I 

5.7 

8.0 

2.8 

28.8 

27.5 

27.5 

76 

68 

87 

6.47 

138.9 

80.0 

8th 

9 



r 

3.2 

11.6 

2.4 

27.2 

24.7 

27.0 

85 

57 

88 

3.76 

95.5 

29.0 

22nd 

15 

7.38 

228.85 

u 

3.6 

4.9 

0.6 

17.0 

17.9 

16.8 

82 

76 

96 

9.23 

234 3 

68.9 

10th 

19 

5.87 

166.35 

* 

8!1 

3.9 


17.4 

17.9 

.. 

84 

81 


9.71 

246.7 

81.C 

3() f h 

17 

5.54 

171.85 

■ 

4.3 

4.2 

2.0 

18.2 

19.3 

18.8 

79 

80 

89 

4.39 

111.5 

19.8 

24th 

16 

6.C6 

206.85 

1 

5.1 

4.0 

8,5 

18.4 

20.8 

19.1 j 


81 

88 

10,21 

259.4 

36.4 

2nd 

23 




to»r. 

Negri Serabilnn. 

Pahang. 

1. 

4 

« 

.2 

3 

j 

i 

— 

Total, 

* 

4 

* 

.9 

1 

Dale. 

No. - of rainfall 
days. 

— 

Total. 

Most in a day. 

i 

1 

m,m. 

101,7 

61.0 

38.8 

198.8 

m 

m.m. 

48.2 
24.0 
18.4 

78.2 
54.6 

6th 

6th 

18th 

fitfc 

18th 

4 

10 

6 

12 

11 

Mamin 

Ins, 

1.47 

m.m, 

37.8 




ill 

lllH. 

411 

9.84 

5.27 

m.m. 

104.4 

287.2 

138.9 

rn.ni. 

80.5 
98.8 

19.6 

5*S-S 1 

*e ooog 1 

- _1 

10 

16 

18 
































ICAL SERVICE. 


VATIONS, SEPTEMBER, 1929. 


Humidity. 

Rainfall. 

e Briffat 
Sunshine. 

Mean*. 


[Vnreiwion id Wd Bulb 

1 Vapour Pressure. 

[ Percents 

re 

Total. 

Moat in a day* 1 

i 

•»S 



2 

< 

O' 

23 

& 

CO 

2 

S' 

S 

4 

O' 

3 P.M. 

ad 

q; 

O' 

33 

4 

O' 

i 

C0 

ad 

£ 

O' 

i 

1 

op 

op 

op 

m.b. 

m.b. 

m.b. 

X 

X 

X 

Ins. 

m.m, 

m.m. 



Hre. 

Hrs. 

4.5 

6.4 

1.7 

27.7 

27.1 

27.4 

80 

78 

92 

18.70 

475.0 

70.5 

25th 

28 



3.4 

5.9 

1.6 

27.0 

27.2 

28.0 

84 

75 

93 

18.28 

836.0 

07.0 

27th 

23 



4.0 

9.7 

.1.7 

26.7 

25.5 

27.6 

82 

63 

92 

11.28 

286.4 

58.6 

21st 

21 



4.2 

5.6 

1.0 

28.0 

80.0 

28.4 

82 

17 

95 

23.61 

599.7 

121.2 

25th 

22 



3.4 

6.1 

0.9 

28.6 

30.0 

28.4 

85 

76 

96 

15.61 

356.8 

69.2 

28th 

21 



4.1 

8.8 

2.0 

27.0 

26.0 

26.4 

82 

65 

90 

15.26 

387.6 

100 9 

25th 

21 



4.2 

7.8 

1.8 

27.0 

26.5 

28.5 

81 

69 

91 

7.19 

132.5 

32.0 

29th 

16 



4.5 

7.0 

1.4 

27.1 

27.2 

27.0 

80 

71 

93 

13.78 

850.0 

88.6 

28th 

25 



5.5 

6.7 

1.5 

27.1 

27.9 

28.7 

77 

78 

93 

9.48 

240.8 

59.9 

5th 

15 



3.1 

5.8 

0.8 

27.2 

30.4 

20.8 

87 

77 

96 

9.65 

245.1 

42.7 

23th 

15 



2.0 

6.6 

1.6 

29.2 

28.9 

27.8 

87 

74 

93 

22.90 

581.6 

77.0 

23nl 

22 



3.5 

9.7 

1.4 

26.7 

20.2 

26.3 

84 

63 

93 

11.57 

294.0 

53.0 

29th 

24 



4.0 

8.1 


27.0 

26.9 

26.2 

82 

68 

93 

6.42 

163.1 

82.0 

25th 

18 



2.5 

6.9 

1.6 

27.1 

27.0 

26.9 

88 

71 

92 

10.89 

204.0 

51.4 

15th 

22 



2.5 

7.6 

1.0 

25.4 

25.9 

23.8 

88 

69 

95 

12.38 

313,1 

78.0 

22ml 

20 


.. 

2 6 

4.9 

}•« 

26.6 

25.6 

23.4 

88 

78 

92 

15.24 

387.0 

106.0 

28th 

18 



4.9 

9'0 

1.7 

2C.3 

25.3 

27.1 

78 

65 

92 

16.01 

429.4 

133.8 

28th 

19 



4.3 

7.4 

0.7 

27.7 

27.4 

28.8 

81 

70 

97 

9.81 

249.2 

45.0 

29th 

12 


•• 

3.6 

7.5 

1.6 

27.5 

27.0 

27.5 

84 

70 

92 

6.90 

175.3 

25.5 

28th 

22 

4.88 

144.80 

4.2 

8.3 

1.6 

27.0 

26.3 

28.4 

81 

67 

93 

8.13 

206.5 

33.0 

28th 

20 



3.7 

6.5 

2.3 

28.1 

28.9 

27.0 

83 

74 

89 

5.97 

151.7 

36.6 

28rd 

15 

6.24 

187.30 

5.1 

5.7 

1.8 

27.7 

29.4 

28.8 

79 

77 

92 

9.78 

248.4 

56.1 

28rd 

17 



4.6 

8.7 

8.7 

27.0 

25.5 

25.4 

80 

66 

83 

5.68 

144.3 

33.5 

19th 

18 



4.8 

7.8 

2.1 

27.0 

25.8 

26.9 

79 

68 

90 

15.19 

285.8 

65.8 

28th 

17 



4.0 

7.9 

1.1 

27.3 

25.7 

27.8 

82 

68 

95 

8.46 

214.9 

40.4 

28th 

14 


.. 

*• 







•• 


8.53 

216.7 

33.5 

29th 

19 



3.2 

7.1 

1.2 

29.5 

27.6 

28.7 

86 

72 

94 

16.72 

424.7 

84.1 

17th 

25 












3.95 

100.8 

35 0 

28th 

12 


it 

4.1 

7.6 

8.8 

29.1 

27.1 

26.6 

83 

70 

85 

4.94 

125.5 

24.9 

6th 

12 



3.0 

4.2 

1.4 

30.1 

31.8 

30.2 

87 

82 

93 

11.88 

289.1 

76.2 

15th 

17 


... 

4.8 

10.1 

1.8 

26.7 

24.8 

28.7 

81 

62 

94 

4.78 

121.4 

25.9 

26th 

15 



2.0 

18.1 

2.1 

28.3 

24.1 

26.9 

91 

53 

90 

15.87 

403.1 

94.0 

29th 

16 



3.2 

7.5 

1.4 

26.9 

26.9 

27.2 

85 

70 

93 

8.38 

211.0 

44.2 

28th 

15 



3.6 

9.6 

1,6 

27.2 

26.1 

27.6 

84 

64 

92 

8.40 

213.4 

35.8 

28th 

15 



4.6 

5.9 

1.5 

28.7 

28.7 

27.5 

81 

75 

92 

8.42 

213.9 

74.9 

29th 

10 



5.3 

7.1 

2,5 

27.8 

27.6 

27.8 

78 

72 

88 

12.18 

809.4 

91.5 

29th 

13 



3m 5 

10.2 

1.7 

27.4 

25.0 

27.1 

84 

62 

92 

4.77 

121.2 

34.1 

25th 

13 

6.93 

178.00 

2.2 

3.3 

0.8 

18.2 

18.7 

17.7 

88 

34 

95 

18.31 

88S.0 

49.0 

27th 

27 

2.39 

101.55 

1.5 

2.2 


17.9 

18.7 


92 

89 


14.10 

338.1 

56.2 

27th 

27 

3.46 

103.95 

2.5 

3.5 

1.3 

19.2 

20.1 

18.8 

87 

88 

93 

7.86 

199.7 

49.3 

16th 

16 

4.80 

143.95 

8.3 

2.4 

3.2 

19.6 

21.5 

18.4 

84 

88 

84 

20.48 

520.2 

97.4 

20th 

23 




v. | 

Negri Sembilan* 

Puluuut. 


4 

m 

.5 

i 

1 

! 

a 

& 

B 

Total* 

4 

n 

.5 

1 

I 

1 

it 

'A 

— 

Total. 

Most in a day. 

1 

]i 

i 

in. 

2.2 

2.0 

2.5 

1.5 
5.8 

nun. 

70.0 

26.0 

28.7 
64.4 

40.7 

12th 

28rd 

28th 

15th 

15th 

9 

22 

14 

17 

14 

Mantln .. 

Ins. 

6.18 

m,m. 

155.7 

m.m. 

27.7 

17th 

17 

Mentakab.. 
3. Lemblng. 
Kompln .. 

Ins. 

7.80 
9 26 
442 

nun. 

166.9 

285.2 

112.8 

nun. 

36.8 

77.7 

19.8 

16th 

29th 

10th 

12 

20 

11 




























I SERVICE. 

SVATIONS, OCTOBER, 1929. 


J Homldlty, 

Rainfall • 

Bright 

Sunahine. 


Maras. 

iPeWNrtW olWef Bulb.! 

Z!E 

wr Pre* 

NIW. 

Percentage, 


1 

Moat in a day. il 













Total. 



| 

1 


t 

2 S 

a 

i 

i 

a 

a£ 

a 

s! 

cu 



I 

& 

■h 

K 

a 

i 

0 > 

« 

* 

0 * 

w 

a* 

» 

w 

O' 



< 

& 

4' 

I 

£ 

Of 


op 

m.b. 

m.b. 

m.b, 

% 

X 

% 

Ins. 

ra.m. 

m,m. 



Hfs, 


6.6 

8.8 

2.0 

26.9 

26.8 

26.0 

77 

67 

91 

7.38 

187.5 

81,5 

80th 

18 



4.1 

9.8 

1.4 

26.6 

25.6 

28.3 

82 

64 

98 

6.04 

176.2 

58.5 

22 nd 

17 



5.4 

9.4 

1.9 

26.8 

26.4 

27.6 

76 

68 

91 

10.13 

257.2 

75.0 

22 nd 

21 



6.1 

6.7 

1.1 

27.6 

29.1 

28.7 

79 

78 

95 

11.33 

287.8 

119.8 

20 th 

17 



4.1 

7.0 

1.2 

28.4 

29.4 

28.9 

83 

72 

94 

5.37 

136.3 

41.9 

26th 

17 


" 

4.9 

10.1 

2.0 

26.8 

25.8 

27.0 

73 

62 

90 

18.48 

342.4 

49.6 

25th 

14 



4.7 

8.1 

1.7 

27.8 

26.8 

28.7* 

79 

68 

92 

11.39 

289.3 

55.0 

80th 

14 



5.1 

8.6 

1.1 

26.9 

26.9 

27.7 

78 

67 

95 

18.76 

350.0 

68.0 

2 list 

19 



6.2 

7.5 

1.8 

27.1 

27.0 

28.1 

74 

70 

92 

5.42 

137.7 

88.0 

28th 

11 



3.5 

3.5 

1.9 

29.7 

29.5 

28.8 

85 

76 

91 

7.48 

190.0 

87.9 

8 r<i 

16 



4.4 

7.5 

1.8 

28.3 

29.0 

28.8 

81 

70 

92 

9,50 

241.2 

67.6 

22 nd 

17 



4.0 

9.9 

1.9 

27.0 

27.1 

27.2 

82 

63 

91 

3.24 

57.0 

15.0 

6 th 

12 



5.0 

8.8 

1.6 

27.0 

26.0 

25.2 

78 

66 

92 

11.78 

297.9 

67.3 

8 rd 

18 



3.1 

7.9 

1.9 

26.6 

26.6 

26.4 

86 

68 

91 

5.21 

182.4 

49.4 

22 nd 

18 



3.8 

6.8 

1.5 

25.3 

24.6 

23.3 

85 

71 

92 

4.07 

108.5 

12.7 

4 th 

18 



2.6 

5.8 

1.5 

26.5 

25.5 


88 

77 

92 

7.93 

201.5 

55.0 

20 th 

16 



6.1 

10.5 

2.0 

25.6 

25.6 

27.8 

74 

61 

91 

6.30 

160.0 

46.6 

J8th 

18 



4.9 

7.8 

0.6 

27.9 

27.3 

26.9 

79 

69 

97 

5.02 

127.4 

26.2 

4 th 

12 



4.2 

6.8 

1.8 

27.7 

27.5 

27.8 

81 

74 

94 

12.21 

810,1 

78.4 

22 n<l 

19 

5.00 

155.00 

5.0 

7.1 

1 5 

26.6 

27.0 

28.5 

78 

71 

93 

11.17 

283.7 

58.9 

22 nd 

17 



4.7 

5.5 

2.1 

27.6 

29.0 

27.1 

80 

77 

80 

10.29 

261.4 

52.6 

12 th 

15 

6.22 

192.85 

5.4 

6.5 

1.4 

27.7 

27.4 

28.0 

77 

73 

93 

5.78 

146.8 

22.3 

27th 

20 

... 


5.8 

7.7 

8.8 

26.8 

26.4 

24.8 

77 

69 

85 

8.80 

223.5 

86.8 

27th 

17 

,, 


5.1 

6.7 

1.4 

26.3 

26.8 

27-7 

78 

72 

08 

12.11 

807.6 

48.5 

2 Ht 

16 



4.8 

7.4 

0.8 

26.6 

26.6 

27.7 

79 

70 

96 

23.64 

600.5 

140.6 

Slut 

22 






•• 




i " 


18.45 

341.6 

37.3 

28 rd 

21 


■* 

4.8 

8.0 

1.1 

28.5 

27.8 

29.8 

80 

68 

95 

8.68 

224.8 

84.8 

26th 

28 



,, 


.. 





• • 


7.04 

178.8 

63.5 

80 th 

19 



6.1 

7.6 

1.4 

26.4 

27.0 

27.8 

75 

70 

98 

5.30 

134.6 

48.2 

22 »d 

13 l 



3.4 

4.8 

1.2 

29.9 

82.1 

80.6 

85 

82 

04 

14.92 

879.2 

109.2 

8 lat 

11 



3.9 

11.1 

1.8 

27.1 

23.7 

26.8 

82 

58 

04 

6.87 

169.4 

25.4 

81»t 

19 



2.7 

12.9 

2.1 

27.8 

24.7 

27.4 

87 

54 

90 

5.29 

184.4 

24.4 

17th 

17 



8.9 

9.8 

1.8 

26.4 

25.0 

26.8 

82 

63 

94 

12.87 

826.0 

187.2 

22nd 

14 



4.0 

9.1 

1.2 

26.9 

26.2 

27.5 

82 

65 

94 

8.10 

208.0 

80.4 

24rh 

17 



4.5 

6.9 

1.4 

28.2 

27.7 

27.4 

81 

72 

93 

12.48 

817.0 

72.1 

28th 

14 

i4 


4.5 

7.4 

2.1 

27.0 

27.3 

27.7 

| 80 

70 

90 

11.19 

284.2 

81.8 

27th 

18 « 



3.1 

9.8 

1.2 

27.1 

25.4 

27.2 

86 

64 

94 

10.80 

276.6 

50.6 

2 nd 

20 

6.89 

182.60 

8.6 

8.8 

1.1 

17.0 

18.0 

17.8 

82 

81 

94 

4.98 

125.2 

26.9 

22 nd 

20 

4.19 

120.85 

2.7 

2.9 


17.0 

17.8 

... 

86 

85 


5.84 

135.7 

87.8 

22 »d 

21 

4.2d 

132.05 

>2.6 

4.1 

1.9 

18.7 

19.3 

18.0 

87 

81 

90 

10.23 

259.8 

78.9 

22 mi 

24 

4.71 

145.85 

3.0 

2.1 

1.8 

20.0 

22.0 

20.4 

85 

90 

9 1 

11.01 

279.7 

41.0 

2 lHt 

24 




s. 


1 

Negri Semhilan. \ 

Pahang. 


4 

n 

M 

l 

1 

i 

— 

Total. 


4 

£ 

\ 

— 

Total. 

4 

« 

G 

i 

1 

3 

h 

.in. 

1.6 

13.2 

>9.4 

8,7 

u. 

m.m, 
22.5 
64.1 
44.4 ! 
77.2: 
>87,3 

tills 

8 

19 

19 

JL 

ttantto ,. 

Ins. 

12,50 

m.m. 

817.5 

ui.rn, 

68.5 

8 rd 

19 

Mcntnkab 

8 . bombing .. 
Itompln 

Ina. 

7 88 
18.75 
18.32 

m.m. 

186 9 

849.3 

888.3 

m.111. 

83.8 
99 8 
65.C 

I 

1 

1 gsS 

17 

21 

16 


































iICAL SERVICE. 


BUTTONS, NOVEMBER, 1929. 


— 



Humidity* 


" 







ammm 


1 










j; 

utnf.ill 



Urighl 

Sunshine. 

r 



Maui* 










IDrorfwwn id Wei Bull*! 

i 

> 

Percentage 


1 

Most in a day. II 





R 








Total. 

.a 

I 

1 

1 

1* 

1 


S3 

< 

H 

X 






P-M. 



i 

< 


* 

l 

i 

S 

* 

S 






S 






Q 

H 

Of 

op 

op 

H 

H 


H 


% 

Ins, 

m.m. 

m,m. 



lira. 

Hid. 

4.6 

4.2 

1.6 

27.7 

‘28.1 

28.5 

80 

82 

93 

26.91 

683.5 

126.5 

8th 

26 


3.4 

6.6 

1.1 

27.0 

27.4 

28.4 

84 

78 

95 

21.64 

549.7 

112.2 

20th 

20 



8.3 

6.8 

1.1 

27.0 

26.9 

27.9 

28.2 

88 

72 

95 

20.45 

519.4 

187.0 

26th 

25 



8.9 

4.0 

1.0 

28.5 

81.1 

88 

83 

95 

17.17 

436.1 

52.8 

2ml 

27 



8.1 

6.0 

1.1 

28.8 

29.2 

27.9 

87 

76 

95 

19.06 

484.1 

56.8 

23rd 

25 



3.5 

3.8 

1.8 

27.0 

26.1 

26.9, 

84 

65 

91 

21.21 

588.7 

63 8 

25th 

22 



3.0 

6.2 

1.4 

28.8 

28.1 

28.7 

86 

74 

93 

15.77 

400.5 

100.5 

7th 

19 


,, 

4.5 

0.6 

1.1 

27.2 

27.6 

37.7 

80 

78 

95 

29.67 

753.0 

96.5 

8rd 

24 



5.6 

5.7 

1.0 

27.8 

27.9 

28.6 

77 

76 

95 

12.70 

822.6 

68.1 

6th 

18 



2.6 

5.7 

1.9 

29.7 

29.2 

27.6 

87 

77 

91 

14.42 

366.3 

53.1 

8rd 

21 



3.6 

6.7 

1.6 

28.7 

29.2 

27.9 

85 

73 

93 

14,6} 

371.0 

56.4 

26th 

23 



3.6 

8.9 

1.8 

27.2 

26.7 

26.5 

84 

65 

91 

14.61 

371.0 

52.0 

28th 

20 



3.7 

5.5 

1.3 

27.2 

28.1 

26.3 

83 

77 

94 

21.25 

539.8 

85.3 

J 9th 

28 



8.1 

7.4 

1.2 

26.6 

26.0 

27.3 

80 

69 

04 

9 04 

229.7 

24.4 

24th 

24 



3.4 

4.4 

1.2 

25.3 

25.5 

23.2 

84 

80 

04 

8.92 

226.6 

45.6 

24th 

18 



8.2 

4.6 

1.6 

26.4 

26.1 

23.9 

85 

80 

92 

11.14 

283.0 

62.5 

1st 

15 



8.6 

10.3 

2.2 

29.5 

26.1 

28.2 

85 

61 

90 

10.72 

272.4 

49.0 

2nd 

22 



3.3 

5.8 

0.5 

28.7 

28.8 

28.9 

86 

76 

98 

8.22 

208.9 

34.0 

21st 

23 



3.3 

6.3 

1.1 

28.C 

27.8 

28.2 

85 

74 

95 

18.73 

475.7 

102.6 

28th 

24 

4.85 

145.35 

3.9 

6.9 

1.8 

27.5 

27.0 

28.8 

82 

71 

04 

14.76 

374.9 

62.0 

28th 

23 


192.90 

3.4 

5.8 

1.1 

28.7 

28.9 

27.8 

85 

76 

05 

9.03 

252.2 

45.5 

20th 

22 

6.43 

4.9 

6.C 

0.9 

28.0 

28.0 

28.5 

79 

75 

06 

11.01 

279.7 

77.2 

19th 

22 



4.1 

6.7 

2.5 

27.9 

26.5 

24.0 

82 

72 

88 

15.05 

382.3 

97.8 

2lat 

22 

,, 


4.3 

5.2 

1.5 

27.3 

27.6 

27.0 

81 

78 

93 

18.23 

463.0 

66.1 

18th 

23 



4.6 

5.4 

0.7 

27.0 

27.6 

27.8 

80 

77 

97 

16.62 

422.2 

96.0 

21? 

23 


• • 






■■ 



8.70 

221.0 

41.2 

14th 

20 



3.9 

7.6 

0.9 

29.2 

27.4 

29.6 

83 

70 

96 

18.28 

464.3 

104 8 

7th 

28 





1.4 






10.70 

271.8 

57.7 

18th 

17 



5.6 

6.2 

26.1 

28.5 

27.7 

76 

75 

98 

12.98 

829.7 

40.7 

6th 

22 

.. 
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„ ismene, Cram. - 266 

Memorandum on Tea—Experiments conducted by the 

Department of Agriculture, F.M.S. and S.S. - 1 

Menlda histrio, F. . 266 

„ varipennis, Westw. . 266 

Mesua ferrea - 274 

Mictis tenebrosa, F. - 271 

Miresa albipuncta, H.S. - 26S 

Mods undata, F. - 269 

Mouldy Rot of Rubber. Annual Reports - 279 

Mucuna pruriens . 264 

Muntingia Calabura . 226 

Musa malaccensis \ . 299 

„ sapientium l see also Banana - 271 

„ violescens j . 299 

Mycosphaerella Thea, K. Hara. - 302 

N 

Nemeritis palmaris, Wilkn. - 276 

Nephelium lappaceum, Linn. 272, 317, 364 

„ mutabile . 364 

Nephotettix bipimctatus, F. - 266 

New Method of drying Oil-palm nuts - 367 

Nezara viridula, L. . 266 

Nicotiana tabacum, L. 63, 82, 317 

Nipah. Annual Reports 239, 267 

„ Juice. Note on the Ash of Nipah Juice and some 
experiments on Preservation - 437 

Nitrification and effect of Cover Plants - 192 

Note on the Ash of Nipah Juice and some experiments 
on preservation using Alcohol and Heat as sterilising 
agents and Copper sulphate and lime as preservatives - 437 

Notes on Betora nitens, Walk. A 11 Nettle Caterpillar ” 

Pest of Coconut Palms with special reference to out¬ 
breaks in the Teluk Anson and Bagan Datoh districts - 315 

Nygmia corbetti . 268 

Nymphula depunctalis, Guen. - 266 

O 

Observations on the Dwarf Coconut palm in Malaya - 140 

Observations on Oil palms . 16 

Odoroporus longicollis, Oliv. - 271 

Odynerus species . 266 

Oecophylla smaragdina, F. - 262 

Oil content of Malayan Estate Copra - 335 
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O—(canid.) 

Oil from Hydnoc&rpus Anthelmintica * 171 

Oil. Piqui-a Fruit Oils 166 

Oil palm. Annual Reports. 214, 222, 228, 239, 240, 254, 263, 285, 295 
„ Chemical Observations on Coconuts and— - 127 

„ Gambler as a catchcrop with— - 381 

„ Nuts. A new method of drying— - 367 

„ Nutshells. Destructive Distillation of Coco- 

nut-shells and Oil-palm nut shells • 398 

„ Observations on— - 16 

„ Preliminary Note on Variation of Individual 

Fruits of the—, grown under avenue-conditions 351 

Omphlsa anastamosalis, Guen. - 272 

Oncosperma tlgillaria, Hort. - 317 

Opogona dimidiatella, Zell. - «. 262 

Orgyia mendosa, Hb. - 268 

Oryctes rhinoceros, L. 263, 280 

P 

Paddy, see Rice - — 

Pagria aeneicollis, Lef. - 264 

Palmyra palm - 214 

Pangium edule, Reinw. 392, 393 

Papllio achates, Cram. - 271 

„ agamemnon, L. - 271 

„ demoleus malayanus, L. - 271 

„ helenus, L. - 271 

„ polytes, L. - 271 

„ sarpedon, L. 268 

Parallelia palumba, Guen. - 271 

Parasa lepida, Cram. - 267 

Parasa lepida, Hbn. - 268 

Pamara bada - 266 

„ mathias, F. - 266 

Parodiella species - 302 

Passiflora quadrangularis, L. - 421 

Patch-cancer of Rubber. Annual Reports - 279 

Percolation—Experiments - 192 

Peregrinus maydis. Ashm. - 270 

Periodic Harvesting of Sisal Hemp • 372 

h ,» Tuba Root - 326 

Persea gratissima . 272 

Pests and Diseases. Annual Reports - 287 

Phaseolus multiflorus - 264 

„ radiatus - 275 

,. vulgaris 265, 275, 403 

Phenlce (Proutista) moesta, Westw. . 270 

Phragmidum species - 803 

Fhthorimaea ergasima, Meyr. 273, 276 

Phyllosticta Thea (Spechnew) . 802 

Physomerus grossipes, F. . 284, 272 
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p— (contd,) 

Physomerus grossipes, F. (Coreidae. Hemiptera-Heterop- 


tera) A Peat of Convolvulaceae and Leguminosae - 403 

Phytophliiora arecae, Coleman 

56 to 87 

„ cactorum, Cohn and Lebert 

76 

„ cinnamomi, Rands 

56, 76 

„ colocasiae, Rac. 

55 to 99, 297 

„ erythroseptica, Pethyb. 

76 

„ faberi, Maubl. 

55 to 100, 297 

„ fagi, Hartig. 

76 

,, heveae Thompson 

77 to 98 

,, infestans, Mont de Bary 

76 

„ jatrophae, Jens. 

76 

i p meadii, McRae 

56 to 98, 297 

„ nicotianae, B de H. 

56 to 100 

, p paeoniae, Cooper and Porter 

76 

„ palmivora, Butl. 

55 to 99, 297 

„ parasitica, Dastur. 

56 to 100, 297 

,, phaseoli, Thaxter. 

76, 77 

„ pini, Leonian 

76 

„ species in Malaya 

53, 279, 297, 298, 303 

,, syringae, Kleb. 

76 

Phytoscaphus leporinus, Fst. 

271 

Pineapples. Annual Reports 

223, 239, 243, 244, 286 

Pingasa ruginaria. Guen. 

268 

Piper Betle, L. 

53, 55, 91, 92, 95, 297 

Piqui—a Fruit. Annual Reports 

231 

„ „ Oils 

166 

Platydema nuciferae, Blair. 

262 

Platyedra gossypiella, Saund. 

35 

Plesispa nipa, Maulik. 

267 

„ reichei, Chap. 

267 

Polyporus ostreiformis, Berk. 

297 

Prays endocarpa, Meyr. 

270 

Preliminary Note on the Sugar-Palm 

449 

Preliminary Note on the Variation of Individual Fruits 

of the Oil-palm, grown under Avenue conditions - 351 

Preliminary Report on the Cultivation of Aleurites Montana 47 

„ . Results of a Soil Survey in Selangor - 179 

Prodenia litura, L. 

271 

Psala bipunctalis, F. 

273 

Pseudomonas celebensis 

302 

Psidium guajava 

272 

Psychid species 

50 

Publications. Annual Reports 

225, 234, 249, 258, 259, 
261, 303, 309, 313 

Pueraria phaseoloides 

263 

Pulasan and Rambutan, Fats. 

364 

Pyrausta salentialis, Snell 

270 

Pyroderces amphisaris. Meyr. 

270 

„ haemodryas 

267 

„ ptilodelta, Meyr. 

262 
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p—(contd.) 


Pythium aphanidermatum (Eds)., Fits. 
„ complectens, Braun. 

„ species 

„ splendens, Braun. 


297, 298 
55, 94, 98, 279,^ 297, 298 
298 


Rain tree 
Rajghur tea 
Rambutan 


275 
4, 10 
272, 317, 364 


Rapid approximate method of determining the exchange¬ 
able Bases in non-calcareous soils 
Rhaphidopalpa similis, Oliv. 

Rhesala figurata, Moore. 

„ imparata, Wlk. 

Rhizoctonia species 
Rhizophora mucronata 
Rhodoneura myrsusalis, Walk. 

„ myrtaea, Drury. 

Rhynchocoris humeralis, Thnbg. 

Ricania pulverosa, Stol. 


206 

273 

275 

275 

302 

303 
272 


Rice. Annual Reports 
Riccinus communis, L. 
Riptortus linearis, F. 

Roselle. Annual Reports 
Rubber. Annual Reports 
Rubber-seed. Annual Reports 
„ Marketing 


270, 271 
271 

233, 238, 256, 260, 265, 281, 288, 29S 
63, 82, 88, 91 
266, 271 
267 
278 
246 
37 


Sago. Annual Reports 
Sandoricum koetjape 
Schoenobius bipunctifer, Wlk. 

School of Agriculture. Annual Reports 
Sderotium Rolfsii, Sacc. 

Scotinophara coarctata, F. 266, 

Sesamia inferens, Wlk. 

Sesbania aculeata 

Setora nitens, Wlk. 262, 263, 

Silvanus surinamensis, F. 

Simplicia marginata, Moore 

Sisal. Annual Reports 214, 

„ The periodic harvesting of Sisal hemp 
Sitotroga cerealeUa, Ol. 

Sogata pallescens, Dist. 

Soil. Cobaltinitrate method for the estimation of Potash 
with particular reference to Soils 
„ A rapid approximate method of determining the 
exchangeable Bases in non-calcareous Soils 
Soil-Survey of Malaya. General consideration on a— 


239, 287 
215 
266 
312 
298, 303 
269, 284 
266, 284 
264 
280, 315 
275 

274 
224, 232 

372 

275 
266, 284 

341 

206 

176 
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Soil Survey in Selangor. Preliminary results of a— - 179 

Solanum melongeanum 272, 276 

„ torvum - 276 

„ tuberosum, L. 63, 82 

„ verbascifolium - 276 

Solenopsis geminata, F. - 272 

Soursop - 271 

Soya-Beans. Annual Reports 233, 254 

Spices. Annual Reports - 230 

Spodoptera mauritia, Boisd. - 266 

Staff. Annual Reports 213, 227, 236, 252, 261, 277, 304, 310 

Stathmopoda adulairix, Meyr. - 262 

Stauropus altemus, Wlk. - 268 

Stephanitis typicus, Dist. - 271 

Stephanoderes hampei, Ferr. - ' 265 

Stictoptera subobliqua, Wlk. - 274 

Streblote lipara, Tams. - 274 

Studies in Tapioca - 210 

Suana concolor, Walk . - 269 

Sugar cane - 214 

Sugar palm. A preliminary note on the— - 449 

Sweet Potato - 272 

Sycamus leucomesus - 273 

Sylepta balteata, F. - 269 

„ derogata, F. 35, 74 

Syngamia vibrusalis, Wlk. - 263 

System of Land-Tenure in Kelantan - 113 


T 


Tapioca. Annual Reports 214, 222, 230, 239, 244, 286 

„ Studies on - - 210 

Taraktogenos Kurzii 171, 214, 225 

Tea. Annual Reports 239, 268, 286 

Tea Experiments. Memorandum on—conducted by the 

Department of Agriculture, F.M.S. & S.S. - 1 

Tea Growing in the Sungei Besi district of Selangor - 12 

Telicota bambusae, Moore. - 266 


Tenebrionoides mauritanicus, L. 
Tephrosia Candida 
„ hookeriana 
„ purpurea 

„ toxicaria 

Terias blanda, Boisd. 

Terminalia edulis 
Tetroda histeroides, F. 
Thalassina anomala 
Theobroma cacao, Linn. 
Theretra nessus, Dr. 
Thermonotus oberthuri, Ritz. 
Thlelaviopsis ethaceticus 
„ species 


275 

5, 6, 225, 263, to 265 
264, 265 

265 

215 221, 225, 264, 265 
575 
215 

266 

276 
317 
268 
267 
296 

296, 293 
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Tirathaba ruflvepa, Wlk. 

Tomato 

Toxoptera aurantii, Boyer 
Tribolium castaneum, Hbst. 

Trichophaga abruptella, WolL 
Trichosanthes anguina, L. 

Trichothecium species 
Trlgonosoma perilampiforme, Gray 

Tuba-Root 214, 216, 221, 223, 232, 239, 246, 269, 

„ The periodic harvesting of— 


261, 279 
u 272* 
268 

- 275 
275 

- 422 
300 
263 

266, 326 
326 


Variations in the amount of Ether extract of— - 361 


U 


Uncaria Gambler, Roxb. - 381 

Ustulina zonata - 280 


V 


Variations in Coconuts - 37 

„ in the amount of Ether extract of Tuba Root— - 361 

„ of Individual Fruits of the Oil palm grown 

under Avenue conditions. Preliminary Note - 351 

Vegetables. Annual Reports 272, 287 

Vigna catjang 66, 77, 263, 264, 403 


W 


Wallacea palmarum, Gestro. - 267 

X 

Xanthodes transversa, Gn . - 274 

Xylotrupes gideon, L. - 262 

Z 

Zeuzara coffeae, Niet. - 269 

Zicrona coerulea, L. * * 266 

Zizera otis, Fabr. - 263 
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